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69 Liquid dispensing and atomizing device.

@ A liquid dispensing and atomizing device comprises a
reservoir (22) for liquid to be dispensed, a capillary feed device,
preferably a wick (23) of absorbent material, for feeding liquid
from the reservoir {22) and nozzle means (9, 10) for directing a jet
of air or other gas under pressure over or against the tip of the
wick (23), or other capillary feed device, whereby liquid in the tip is
dispensed as an atomized spray in the jet leaving the tip and liquid
is simultaneously drawn to the tip from the reservoir (1). The
nozzle means (9, 10) is connected to a source (1) of compressed
air or other gas through a manually-operable valve (5). With such
a device, a variety of effects can be produced in a simple manner,
particularly in the graphics art and fine art fields. In a further
m embodiment a conventional felt or fibre-tip pen, or a conventional
technical drawing pen is used as the liquid reservoir.
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"LIQUID DISPENSING AND ATOMIZING DEVICE"

This invention relates to liquid dispensing
and atomizing devices and isbparticularly
applicable to such devices for use as marking or
colouring instruments in the graphics art and
fine art fields. The application of the devices
of the invention is not, however, limited to
these fields, but they can be used with advéntage
in any application where accurate application of a liquid
in finely atomized form is required, such as thg
pharmacetical field and in fields where
a number of different liquids need to be dis-

pensed in atomized form in succession. For the
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sake of clérity, however, the in&ention vill be
described with particﬁlér reference to its
application in the graphics art and fine ért
fields. |

Marking iqstrﬁments in the form of felt-tip
pens have long been used in the gréphics art
and fine art fields and, particularly for
professional Qse, it is well known to pro&ide a
set of such pens, each of whichvproduces é
particular shade of a particﬁlér coloﬁr; Since
the number of sﬁédes reqﬁired for eéch colour is
relatively lérge, the totél nﬁmber of pens in a
set is also large}_for exémple, é totél‘of 15O
pens may be proQided.

While such felt-tip pens have mény
advantages, they are not éble fo prodﬁce all
the mérkings and colourétions which ére required.
In pagtiCUlar, the mérkings formed when they are -
qsed hévevéharp oﬁtlines_and it is précticélly
impossible to prodﬁce a coloured mérking in which
the strength of the coloﬁr decreéses grédﬁélly
in a uniform ménnér?ior to provide
a marking in which two shades grédﬁélly merge into
one another. While sﬁch effects cén vith difficﬁlty
be prodﬁced vith the Qse of a Erﬁsh and goﬁéche

coloﬁrs, they ére usﬁélly prodﬁced Ey meéns of é
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so-called “airbrﬁsh" in which a streém of compressed
air entrains liquid coloﬁr from é contéiner
attached to the brﬁsh énd cérries it to é spréy
nozzle wvhence it is spréyed onto the péper or
other surface to be coloured. While such air-
brushes, when properly usea, are very effective in
producing the feqﬁired effepts, they do have
certain.disadvéntages.' In the first pléce,
control of the density of the sprayed coloﬁr is
usually effected by control of the éir sﬁpply
and the operétion of such é control wvhilst moving
the nozzle to effect é mérking of a réqﬁired
pattern is not eésy and reqﬁires a skilled
operator..‘Secondly, the airbrush must be very
carefully cleéned}éfter the spréying of one
shade isvcompléted before a further shade can be
sprayed. Finally, the Qse of én éirbrﬁsh of
course necessitates the provision of a sepéréte
supply of compressed air or otﬁér compressed gas.
It is an object of the present inﬁention to
provide a liqﬁid dispensing and éfomizing de&ice
which can be used as a marking instrument toobtain
similar effécts to those obtained”when‘ﬂsing é con-
Qentional éirbrﬁsh (élthoﬁgh itbis not limited to
such Qses), Bﬁt ﬁhich is‘more précticél in use to

meet present-day requirements in a number of
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different fields of use.

According to one aspect of the invention,
there is provided a liquid dispensing and
atomizing device for dispensing liquid in the
form of an atomized spray, comprising a reservoir
for liquid to be dispensed, a capillary feed
device for feeding said liquid to be dispensed
from said reservoir to a tip at one eﬁd of the
device, and nozzle means for directing a jet of
air or other gas under pressure over said tip,
vhereby liquid is dispensed from said tip in
atomized form in the jet leaving the tip.

The capillary feed device may be one
having one; or at most a fevw capillariés therein,
such as for example, the nib unit of a conventional
technical drawving pen, which commonly takes the
form of an elongate, tHin-walled mefal cylinder
having a wire running axially therein to leave
an annular space between the inner vall of the
cylinder and the wire’through vhich liquid is
drawvn to fhe tip of the nib by capillary action.
Alternatively, it may be a device having a
multitude of cépilléries thérein,kfor exémple,

a wvick of absorbeﬁt méteriél, sﬁch as is used in
conventibnél felt-tip, or fibre-tiﬁ, pens énd

markers.
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Where such a wick is used, its tip is
preferably of pointed or wedge-shaped form,

and the jet of air or other gas is preferably

arranged to impinge on the side of the tip in

a direction méking an acute angle with the
axis of‘the tip.

The jet of air or other gas impinging on
the tip of the wick or other capilléry feed
device atomizes the liquid contained in the tip,v
further liquid being drawn to the tip for
atomization at least mainiy by caﬁillary action,
so thatha continuous stream of atomized liquid

is produced so long as the supply of liquid

“lasts and the air or gas stream is maintained.

The nozzle means preferably comprises a
nozzle connected td a source of air or other gas
qnder.pressure through a manually-operable valve. While
the soﬁrce_of compréssed éir méy bé an éir.com—

pressor or a hand-operated air pump, it con-
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veniently is in the form of a container for air
or other gas under pressure thch may be directly
connected to a nozzle head in which the nozzle is
accommoaated. Alternatively, the nozzle head
may be connected td a remote source of air or
other gas under pressure by é hose, in which case
a manually-operable valve to control the gas or
air flow to the nozzle will normally be in-
corporated in theinozzle head and be 6pérated by
manual movement of a button or like actuatihg

means located on the outside of the nozzle

head.

In such a case, in its simplest form,
the.wick may be held manuallybin the path of
the jet, but this does not lead to consistent or
repfoducible résults, énd the wick'is preferébly
held in position by some form of moﬁnting

arrangement, Conveniently, the reservoir for
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the liquid to be dispensed is a conventional felt
or fibre-tip pen or mérker vhich is remo&ébly
attached to the nozzle heéd, e;g; by é resilient
gripping means, so thét the'éir or gés‘jet impinges
on the felt or fibre tip. |

While the deVice of the present in&ention
can take many forms, a ﬁsefﬁl embodiment which is
self—contained, comprises én elongéte contéiner
for compressed air or other gés (vhich méy be
provided by thevVéporizétion of é reédily
vaporizable liqﬁid propelléﬁt sﬁch és one of
those sold under the Trade name "FREON") and a
noz;le head moﬁnted at one end of the contéiner
co-axially therevith by wéy.of é sﬁitéble
manually-opéréble Vélve, operafion of vhich
allows compressed air or other propellént gés
to flow from thé_contéinér ﬁo.é nozzle in the
nozzle head. While any sﬁitéble form of valve
can be used, one which has Eegn Found to be
very suitable is a con&entionéliilt-éction
valve vhich is operéted to releése gés under
pressﬁre from the contéiher by tilting a valve
stem moVéBle in the top of the contéiner and to
vhich the nozzle head is Fixed; HoweQer, és-

élreédy stéted, if desired, a completely sepéréte
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source of compressed air or propellént gés can
be Qsed, connected by sﬁitéble tdbing to the
nozzle head vhich, in this cése, méy conQeniently
be connected to a body portion contéining the
manually—operéblé Qélﬁe controlling the flow of
propellant gas to the head.

The nozzle heéd is preferébly so érranged
that the cross-sectional éreé of the nozzle
through which the streém of géseoﬁs propellént
leaves the nozzle head can be Qéried, for
example, by rotétion of én oﬁter heéd member
on an inner needle-éhéped member throﬁgh vhich
tHe propellént pésses, so és to prodﬂpe an énnulér
nozzle of varying areé, or by Vérying the width

of an annular space formed by axial movement

of a conical valve member in an aperture in a

vall extending trgnéverselyécross é péssége
through which the air or gas pésses_to thé nozzle.
In this way, the Qolﬁme flov of gas leaying

the nozzle can be adjusted within fine limits and
further rotation of the head memBer on the

needle, or the‘QélQe member in tﬁe épertﬁre, cén
be Qsed to close the nozzle completely when the
dispenser is not in Qse; Howe&er, in some

céses, the fécility for Qérying‘the cross-

sectionél areé'of'the nozzle is not reqﬁired} the
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volume flow of propellant péssing throﬁgh the

nozzle can then be preset at é pérticﬁlér Qélﬁe;

In such cases, a fixed (non—rotétéble) nozzle

can be used, or the valve means for Qérying the

air or gas flow throﬁgh én épertﬁre cén be dis-

pensed with,

The reservoir for the liqﬁid to be étomized
may be in the form of a cépsﬂle moﬂnted in the
nozzle head itself, in such a way that the tip of
the wick extending from the reser&oif is in the
path of the.éir or gés streém leéﬁing the nozzle
and so that the éxis of_the vick tip mékes én éngle'
(preferébly an acute éngle) with the direction
of the air or gas streém leéQing the nozzle.

When, as is éreferred, the wick is proQided with a
tapered fip, it is édﬁéntégeoﬁé for the cépsule

to be so mounted in the nozzle that the wvick can
be advanced and rétrécted vith respect‘to the air
or gas stream, for exémple, by rotation of the
cépsﬁle in the nozzle head. This enébleé the
amount of atomized liqﬁid taken Qp in the air or
gas stream to be édjﬁsted;. Howe&er, égéin this
facility méy not élwéys be necesséry, in which cése
the cépsﬁle can be mounted in a fixed position

in the nozzle heéd; Pfeferébly, hdwe&er, the

capsule is removébly mounted in the heéd member,




10

15

20

25

0092359

- 10 -
so that after one shéde hés been sprayed, the
capsule containing the liqﬁid of thét shéde cén
be removed and replaced by another contéining
liquid of a different shade. The cépsﬁle or like
reservoir itself méy contéin the liqﬁid to be
sprayed in the form of a free 1iqﬁid vith the end
of the wick dipping into it, or, élternétiﬁely,
the reservoir itself may be filled with absorbent
material forming pért of or in contéct vith the
vick, so that the liquid is wholly absorbed in
the material. Alternati&ely a fixed non-
replaceable and non-refillable reservoir méy be
dsed, the deQice being thrown éwéy vhen the liqﬁid
in the reservoir is exhéﬁsted, or a rechérgeéble
non-removable reservoir may be pro&ided.

As yet a further alternative, the reservoir
may be constituted by a chémber formed in the
nozzle head which is filled with‘én absorbent
material containing the liqﬁid (e.g. a roll of
felt) and into which the inner end of the wick
penetrates. Finally, as previously stated, the
liquid reservoir and wick can be constitﬁted by
a conventional fibre or felt-tip pen or marker.

A self—contéined form of de&ice éccording to
the invention méy comprisé a long thin canister

contéining the propellént, vith the nozzle heéd at
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one end thereof, so that in size and shépe the
vhole device resembles a pen énd is sﬁitéble for
manual handling; While the canister méy be
arraﬂged to be repléceéble or rechérgeéble if
desired, the device 1is preferébly of the'"throw—
avay" type which is throuwn éway éfter the initial
contents of thevpropellant contéiner’ére

exhausted (or, as mentioned ébo&e, if é fixed
hon-refilléble reserQoirvis dsed, vhen the contents
of this reservoir ére exhéﬁsted). When sﬁch "throw-
avay" devices are Qsed, it is_qontembléted that a
set of the devices will be provided, each having

a reservoir contéining a liqﬁid cqloﬁr of each
shade reqﬁired, similér to the known sets of felt-
tip or fibre-tip pens; Alternétiﬁely, é remoﬁéble
reservoir méy be ﬁsed, in which cése it méy only
be neéessary to proQide, as é kit,vone OT more
devices consisting of the filled propellént
container énd the nozzle heéd énd é set of
reservoirs each contéining a liqﬁid colour of a
different shéde. In this cése, it méy Be
édvantégeoﬁs if, for exémple, three réserQoirs ére
proVided for eéch shéde hé&ing felt-tips of
different widths, a broad one, a medium one and

a narrowv one., This égéin increéses the rénge of

effects which can be prodﬁced by the use of the
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device.

It is, of coﬁrse, possible to proVide é non-
disposéble nozzle head for Use vith é propellént
container and a liqﬁid resarvoir; both of which are
disposable. In such a case, it Qill be
convenient to incorporate the valve controlling
the flow of air or other gas from the container
to the nozzle in the nozzle head itself.

The liquid to be sprayed must be a
relatively mobile one, i.e. it must be such that
it can be absorbed and transported by a wick.

For colouring pdrposes, any ink or dye, either
vater- or épirit-based, can conveniently be
used. However, it is aléobpossiblé to use
varnishes, provided they are sufficiently thin,

or turpentine-fhinned paints. Other liquids which

- need to be sprayed in controlled form can also be

used, for example liquid local anaesthetics or
medications for use in dénfistry and medical
treathent,'and even perfumes.

As will élreédybe clear from the above
description, the dispensing and atomizing device
of the present invention is Very flexible in its
range of applicétions, is simple to use énd cén be
produced cheéply, using relétively inexpensiQe
pléstics méteriéls for most of‘the ﬁarts thereof.

The device lends itself to the‘prodﬁction of
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colour kits of ink or other colour‘media, using
interchangeable reservoirs, and thus allows
speedy interchange of colours for the graphic
artist. Control of the device is simple and it
can be used with ease by a beginner, whilst the
vide range of variations in the form of the
atomized liquid produced mékes it.suitable for
professional‘use.

Various embodiments of the invention will now
be described in more detail  with reference to the
drawings, in which :-

Figure 1 is a schematic side sectional viev
of a first form of device accordinglto the
invention with a nozzle heéd in the closed
position;

figure 2-is an eﬁd view of ﬁﬁe device of
Figure 1 taken in the directioﬁ of the arrow; and

Fighre 3 is a sérap Qiew of the nozzle

portion of the nozzle heéd of the de&ice of

Figure 1, taken at right angles to Figure 1 and

showing the nozzle in the open position.

Figure 4 is é schemétic side Qiew, pértly
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in section; of the nozzle head and part of the
propellant container of é further embodiment
of the invention;

Figure 5 is a side viewv, partly in section,
of yet another embodiment of the invéntion;

Figure 6 is a section taken along the line
Vi VI of Figure 53

Figure 7 is a plan View of the embodiment of
Figure 5; and

Figure 8 is an end view of the embodiment of
Figure 5.

Figure 9 is a highly-échematic side-
sectional view of aﬁbther embodiment of the
invention, particdlariy applicable to the
dispensing of medications in the form of a fine
spray.

Referring to Figure 1, the disbenser
illhstréted‘wﬁich>has é‘géneral shape similér to
that of é felt-tip mérker, comprises a longitudinally-
extending contéiéer 1 énd é nezzle heéd 2. The
contéiner 1 contéins.é propellant ﬁnder pressure,

vhich méy be compressed éir; but is preferébly,
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as shown, a reédily Qéporized liqﬁid propellént 3,
such és one of the orgénic fl&orine compoﬁnds sold
for this p&rpose Qndef the Tréde Mérk “FREUN"; The
open end of the cpntainer 1 is closed by é Qélve
body 4 which is secﬂred to the contéiner in seéled
manner, e.g. by crimping, énd contéins é tilt-
action valve 5 of known constrﬁction, detéils of
vhich have not been shown in the dréwing; It is
operated by tilting a valve stem 6 as will herein-
after be described.

Since the dispenser is normélly used with
the nozzle heéd downwérdly as illﬁstréted, whére
a liquid propellant 3 is used, the inlet to the
valve 5 must be proVided vith a dip-tﬁge 7
exteﬁding to the closed end of the container 1
and thus.in thé gés space wvhen the contéiner is
inverted, so thét»propellant in the géseous form
rather thaﬁ liqdig propelléﬁt péssés info the

valve 5. Since when not in use, the dispenser

'will normally be stored with the nozzle head up-

vards, it is desirable for the open end of the dip-
tube to be proQided with valve meéns 8, such as a
ball Qél&e, vhich closes when the'contéiner is in
the Qpright position to pre&ent seepége of liqﬁid
propellant Qp the tﬁbe to the Qélﬁe dﬁring

storage of the dispenser Bﬁt opens wvhen the

0092359
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container is in&erted. When é compressed gés is
used as propellént, é dip-t&be will not, of
course, be réqﬁired.

The nOzzie hgéd 2 is moﬁnted on the container
1 by means of the Vél&e stem 6; The nozzle heéd 2
consists of two portions, én_inner needle member 9

and an oﬁtef nozzle control member lﬁ rotétébly

‘mounted thereon. The needle member 9 consists of

an externélly—threaded cylindricél portiqn 11
having at one end thereof é bqre 12 which is é
pressure:fit‘over the valve stem 6 and fixes

the nozzle head to the contéiher 1, and a conical

extension 13 at the other end of the cylindricél

_portion 11. The bore 12 in the'cylindricél

portion 11 is stepped at its inner end and then

.continﬁes to form a right—éngled bore 14 in the

conical portion, terminating in an aperture in the

side wall of the conical member as shown more

clearly in the scrap Qiew'oF.FigUre 3. The control

member 10 has a bore extending throﬁgh it. This

has a first internally-threaded cylindricél
portion 12 which mates for fotétion with the
externélly—threéded portion 11 of the needle
member 9 énd hés a recess in its wéll to
éccommodétebé.seéling ring 16, a con&erging

portion 17, the éngle of slope of which corresponds
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to that of the conical portioﬁ 13 of the needle
member 9 and a terminal di&erging portign~18;
Rotation of the control member 1O on the needle
member 9 allows é conicél gép of. predetermined
vidth to be established between the conical
portion 13 of the needle member énd the

divergent portion 17 of the bore to pro&ide én
annular nozzle 19 (Figﬁre 3) of predetermined
cross-sectional éreé for the péssége of
propellént. When the dispenser is not required
for use, further rotétiqn of the control member

10 on the needle member 9 cén close this gép énd
thus the nozzle, completely, as shown in

Figure 1, to prevent the escépe of propellént} In
the wall of the control member lﬁ én internélly*
threaded bore 21 is provided opening into the
divergent portion 18 of the Eore in tHe control
member 10. The axis of the bore 21 is at an

acute angle to the centrélékis_of the bore in the
control member 10; In the bore 21, there is
rotétably moﬁnted én externélly—threéded capsﬁle
22 faorming a reservoir for the liqﬁid to be
sprayed; 'Frdm the inner end of the céps&le
projects the pointed tip 23 of a wick which extends
into the liquid in the capsule and may, if desired

completely fill the cépsﬁle, itself.éccommodéting
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the whole quantity of liquid. The tip>23 extends
into the divergent portion 18 of the bofé in.the
control portion 10 in the path of a streah of |
propellant leaving the nozzle 19, and the tip 23

can be advanced or retracted with respect to the

propellant stream by rotation of the capsule 22 in

the bore 21 by means of a knurled wall'portion 24
provided at the outer end of the capsule. The wall
of the capsule 22 is‘provided vith a small opening
25 adjacent its outer end and thus lying outside
the bore 21,.thr0ugh vhich air cén enter the
interior. of tﬁe capsule as liduid is withdrawn
therefrom so as to avoid the formation of a vacuum
vithin: thé_capsule. Alternatively, in place of

the opening 25, a slotted wick could be used for

. this purpose.

Fihglly, a cap 26 is provided_which'fits over
the outer end of the control portion 10 when the
device -is not in use. ‘

When the device iﬁ its_storagé position with
the nozzle head uppermﬁst, is'fequired for use,
the cap 26 is remoﬁed,_the nozzle orifice 19 is
set to its required width by rotation of the control
member 10 on the needle member 9 and the position
of the tip 23 with respect to the propellént stream
is édjﬂsted as reqﬁired by rotation of the bépsule

22 in the bore 21. When these initial adjustments
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have been.made, the device is inVerted so that
the nozzle head is lowermost and is held in the
same manner as a,conﬁentional pen. 0On mandal
Eilting of the nozzle head 2 and thus of the
valve stem 6, the tilt.valve.S is operated to
allov gaseous propellant‘tb pass through the dip-
tube 7, the valve 5, the valve sfem 6 and the
bore 14 in the conical‘portion 13 of the néedlé
member 9 into the cbnical‘space between the
conical portion 13 and the control member 10 and
thgnce through the nozzle 19 to form a jet vhich
impinges égainst the tip 23 of the wick of the
capsule 22. The liquid to be sprayed is drawn
into the wick tip by capillary action,‘poséibly
assisted both by gravity and by the Bernopilli
effect exerted by,the_high pressure stream of
propellant passing over the tip, and the liquid is
atomized from fhe tip in a zone indicated at 27
just beyond the tip 23; the atomized liquid will be
directed by tﬁe propellant stream onto the receiVing surface.
It will be seen that, since the width of the
nozzle 19 and thus the réte of Qolume flow of
the propellant and alsoc the position of the tip of
the wvick with respect to the propellént stream‘are
independently adjﬁstable, the only manﬁél édjust—
ment required by the hand holding the pen during

movement of the pen to prodﬁce a desired pétternis
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the tilting of the nozzle head to turn on and off
the supply of propellént gés, it will be éppreciéted
that the device is very simple to use and can
readily be Qsed with sﬁccess by beginne;s. It will
also be appreciéted ﬁhét, dwing to_the nﬁmber of

parameters which can be'Qéried (the dﬁrationAénd

rate of propellant flow and the width of the

nozzle tip on which'the propellént stream

~

impinges), a vide variety of effects can be

Aprodubed vhen the device iS'Qéed és é mérking

and colodringfinstrﬁment in the gréphic and fine

art fields, including Very fine effects -indeed

-if the propellént stream is éllowed to impinge on

only the extreme end of the tip of the wick.

Moréover, a,SUbstitution of one liqﬁid to be

sprayed for another,e.g. a 1iqﬁid‘coloﬁr of one

- shade for one of énothefvshade; cén be répidly

and-easily achieved mefely by QnscreWing one
capsule 22 from the bore 31 and replacing it with
anotﬁer containing the fresh liqﬁid. Sﬁbsténtiélly
no cleaning of the device between its Qse for

twvo different liqbids is neéesééry, since the
liqﬁid (at least in theory) does not come into
cbntact with ény part of the device other thén the
reservoir and wvick. Replécement of an exhéﬁsted

capsule 23 is eqﬁélly simple; The édjﬁstment of
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the flov of the propellant through the orifice 19
and of the tip 23 with respect to‘the propellant
stream-are Qery simply carried oot merely hy
rotation of the control member lﬁ and the
capsule 22 respectively and,_if desired; soitable
scales and pointers can be’ptooided to indicate
the degree‘pf opening of the orifice and the
position of the wick tip respeetioely. Finally,
even with. relatively thick liqoids, there is no
danger oF clogglng of the deV1ce, prov1ded that
the 11qu1d can be conveyed by the w1ck

If desired, locking means can be proVided
to prevent gnintentional tilting of the noizle
head should the dev1ce be temporarlly left w1th

the nozzle 1n the open p031t10n.-

It vill be apparent'From what has'earlier been

sdid, that the constructlon of ‘the dlspenser and

Jatomlzer can be ‘varied in many dlfferent ways.

For example, it- 13 not necessary to use a
container for the propellant vhich forms part of
the pen., - If de31red, a-separate supply of
propellant can he'OSeo, this being connected
through a suitéble tubing arrangement to the
nozzle head which in this case will.he attached
to an elongate hody for holding porposes

containing a manoally—operated Qalve to control
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the propellant sapply; The propellant sbpply
could in this case be, for example, an air
compressor, a cylinder of compressed air or other
gas, or a canister of a liqbid propellant sbch as
a "FREON".

Again, in the embodiment illustrated, the
container 1, the valve 5 and the valve stem 6,
could be replaced as a vnit‘when the scpply of
propellant in the container 1 is exhavsted, merely
by pulling the head portion off the valve stem 6.
Usually, however, sincebthe whole device can

be made bf’relatively inexpensive materials, it

can be discarded when the prcpellant is eXhaasted.

A rechargeable container'can alternatively be
uaed 1f de31red

As the valve 5, 1t is not necessary to use a

' tllt valve although thls 13 convenlent Any other

form of valve whlch can readlly be dlgltally
operated. e g. by depr3351ng or slldlng a'
button on the dev1ce, can be used. ‘

As already mentloned, in some cases a flxed

nozzle openlng of predetermlned area may be

'prov1ded in which case the control member 10 w1ll

be fixed w1th respect to the needle member 9.
Similarly the capsale 25 can be permanently fixed

in the head.
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The form of dispensing detice illostreted is
particularly suitable in a kit comprising a dis-
pensing deVice and a plorelity of inter-
chanoeable capsules 22, eech conteining a
different 1liquid, e.g. a vater- or spirit-hesed
dye or coloor, and if desired eech shede
being used in two or more cepsoles differing in
the width of the wick tip. Such a kit will
enable a professional ertist to echiete e Very
wide veriety of possihle effects, from broed
colouring to Very fine work which mey eten
involVe the deposition»of e single spot of eoloor.

Similar kits could be provided.ln vhich the individual
capsules contain different medicinal preparations,'or perfumes.

In yet another possible errengement the

reservoir . may be 1ncorporated in the nozzle head

in such a manner that the reservoir 1tself forms

a chamber in the needle member 9, the tapered

end of the w1ck extendlng From the end of the

lconlcal portlon 13 and belng contoured to act

as the central needle portion of the nozzle
arrangement._ In this caSe, the propellant streem
mey emerge es etconoergent streem from eh
annolar'nOZZle sorroonding the wick tip, or from
a plurality of seperete orifices sorroonding the

vick tip (which mey even consist of two small
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orifices érrénged diametricélly opposite to one
énother) tb prodﬁce twvo or more streéms of
propellant, eéch impinging égéinst the tip of
the wick, and thﬁs creéting a "doﬁble spray" or
"multiple spréy" effect for wider spréy pétterns.
Figdre 4 illustrates a fdrther embodiment of
the invention in the form of a self—contéined
dispenser in which the liqﬂid to be dispensed
is contained within a chémber formed in the
nozzle head instead of in a sepéréte cépsﬁle.
As in the embodiment described with respect
to Figdres 1l to 3, the embodiment of Figﬁre 4
also comprises a longitﬁdinélly~extending
container 30 for a propellént ﬁnder pressﬁre and
a nozzle head 31. The construction of the
container 3O is similar to thét of the contéiner 1
of Figures 1 to 3, the end of the contéiner BG
being closed by a valve body 32 containing a tilt-

action valve of known construction and having a

projecting valve stem 33. The nozzle head 31

comprises an inner member 34 proQided vith a
stepped axial bore 35 leéding to a nozzle outlet
36. The valve stem 33 is a press~-fit into the
end of the bore 35, the end of the stem ébﬁtting
égéinst a shoﬁlder in the bore 35.

The centrél member 34 hés a flénge 38 ét its
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end into which the valve stem is pressed and which
is itself a press—fit in.the open end of én oﬁter
nozzle member 39 which, at its opposite end, is
provided with a wall 4ﬁ héQing a frﬁsto-conicél
aperture 41 therein throﬁgh vhich é conical end
portion 42 of the inner member 34 projects,

so that the nozzle outlet 36 is located vithin a
recess 43 in the end of the oﬁter member 39 remote
from the container 30. The wall of the conical
end portion 42 is in seéling contéct vith the wéll
of the apertﬁre 41, Between the oQter wéll of

the inner member 34, the inner wéll of the oﬁter
member 39 and the opposite féces ofAthe wéll ab
and the flange 38, én énnﬁlér chémber 44 is formed
vhich is filled with wédding, or other absorbent
material such as a roll of felt, saturated with
the liqﬁid to be dispensed.

The wall 4C is provided with é further
aperture 45 in wvhich is fixed é‘ﬁick holder 46
through which passes a wvick 48 of absorbent
material, such as felt or fibre. The inner end
of the wvick is in contéct with the wadding in the
chamber 44 whilst its outer end 49 is pointed and
terminates within the recess 43. 1In order to
ensure a free flov of liqﬁid throﬁgh the wick, the

latter is pro&ided with at least an axial groove
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on its sﬁrface throﬁgh which éir cén flow from the
recess 43 into the chémber 44 to repléce liqﬁid
vithdrawn therefrom. The wick 48 is so édjﬁsfed
that its 1ongitudinél axis makes an écﬁte éngle
with the direction of a jet of compressed air or
other gés leaving the nozzle outlet 36 and so that
such a jet will strike the side of the wick
adjacent to the point thereof; The éctﬁél point
of contact can be adjﬁsted by mo&ement of the

vick in the holder 47; The nozzle oﬁtlet 36 can
be preset to give a jet of ény desired size.

In order to protect the wick when the device
is not in use, a co&er Sﬁ is pro&ided vhich fits
over the nozzle head 31. In bfder to évoid un-
required operétion of the tilt-éction Qal&e, the
cover preferébly extends err the end of the
container 36, so that tilting of the nozzle head
vith respect to the container cénnot téke place.

In operation, the coﬁer is removed and the
tilt-action valve 32 is then operéted by ménﬁal
tilting of the heéd vith respect to the container.
This releases compressed éir or other gés from the
container 3ﬁ vhich pésses throﬁgh the bore 35 and
issues és é high Qelocity jet from the nozzle
outlet 36, which strikes the pointed end 49 of

the wick and proddces an atomized spréy of the
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liquid which passes oﬁt throﬁgh the open end of the
recess 43. At the same time erfher liduid
is sucked up the wvick from the wédding in
the chamber 44, so that the atomized spréy will
continue as long as the VélQe is operéted and
the supply of liqﬁid lésts;

It will be apparent that the contéiner'Bb
can be replaced, if desired, when it is exhéﬁsted,
merely by pulling the vél&e stem 33 from the end
of the bore 35 énd inserting the Qél&e stem of é
nev container. Similarly the sﬁpply of liqﬁid
in the chamber 44 can be replenished by remo&ing
the centrél member 34 from the odter member 39 and
replacing the exhaﬁsted wédding with fresh;

This form of dispensing and étomizing device
ié also suitéble for Qse in a kit consisting of
a plurélity of sﬁch deVices each containing a
different colour or shade. As with the
embodiment of Figures 1 to 3, the deQice can either
be thrown away, wvhen the contéiner 32 is exhéﬁsted,
or, if desired, the old contéiner can be removed
énd a new one Fitted; Agéin when the 1iqﬁid in
the chémber 44 is exhéﬁsted, it cén be repléced
by remoQing the centrél nozzle portidn 34,remo§ing
the exhaﬂsted wédding or felt roll, and replécing

it with fresh material. If desired, this could
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be saturated with liqﬁid of é different coloﬁr,
but this would, of coﬁrse, entéil cleéning of

the chamber 44 on chénging, ﬁnless the wadding or
felt is contained in a protecti&e wrépping, such
as a plastics film, hé&ing én épertﬁre for the
insertion of the wick.

" Figures 4 to 8 illustrate a liquid dispensing
and atomizing deQice according to the in&ention,
in wvhich a conQentionél felt or fibre-tip pen is
used as the liqﬁid reser&oir.

Referring in particﬁlér to Figﬂre 4, the
device comprises a body portion 51 hé&ing a bore
52 therein. One end of the body portion 51 is
slanted énd into the bore ét this end, there is
press;fitted the end 53 of é nozzle heéd portion
54 which is provided with a shoulder 55 against
vhich the end of the heéd portion abdts.

Into the other end of the bore'SZ, there
is press-fitted a hose connector 56 having an
éxial bore therein énd pro&ided ét its oﬁter
end with a flange 58 vhich abuts against the end
face of the body portion 51. The outer end of
the hose connector 56 is pro;ided with a nipple 59
wvhich receiﬁes the end of é hose 60, which is
held in pléce on the nipple by means of a spirél

hose clip 61; The other end of the hose 6G is
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connected to a soﬁrce of compressed éir (not
shown) throﬁgh é vél&e (élso not shown) which

can be operéted to édjﬁst the ﬁéximﬁm fldw rate of
air through the‘deﬁice. '

In a pért of the bore 52, fhere is hoﬁsed
a valve mechanism comprising a Vél&e bush 62 in
sealing contact with the wéll of the bore, the
bush itself héving a bore 63 throﬁgh vhich loosely
passes a valve stem 64, so és to leéQe én énnﬁlar
gap between the inner vall of the bore 63 and
the stem 64 throﬁgh vhich compressed éir cén flow.
The end of the valve stem édjécent to the hose
connector 56 is proVided with a valve member 65
vhich is held in seéling contact with an O-ring 66,
serving as a Qél&e seét, by.é compression spring
68 located in the bore 52 Between the Qél&e
member 65 and the inner end of the hose
connector 56.

At its other end, the Qél&e stem 64 projects
beyond the bush 62 throﬁgh én épertﬁre 69 in the
upper vall of the body portion, into contact with
one arm 70 of én éngled Operéting lever 71,
érranged to pi&ot éboﬁt é pin 72; The ﬂpper side
of the other end of the lever 71 carries an
actﬁating button 73 édépted for manual operétion

of the QélVe, as will hereinéfter be descriEed.
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Leakage of compressed air éroﬁnd the extension of
the valve stem throdgh the aperture 69 is
prevented by a further O-ring 74 surroﬁnding the
valve stem and located in a recess 75 in the wéll
of the body portion surrounding the apertdre 69.

The body portion 51 is also provided with
attachment means in the form of ah annular‘ring 78
(which could be replaced by a pair of appropriately
shaped resilient arms), by means of which a con-
ventional felt or fibre-tip pen or marker 79 (e.g.
a commercially available marker, available under
the Trade Mark "PANTONE" in a wide variety of
colours) can be exchangeably attached to the body
porﬁion so that its longitudinal axis is parallel
to the axis of the body portion. The pen 79 has
an approximately square ouﬁer casing 80 which
corresponds to the shape of the annular ring 78
and contains the liquid to be dispensed. The pen
is provided with a felt or fibre-tip 81 forming the
end of a wick through which liquid is fed from the
container at the end thereof édjacent to the nozzle
portion 54, when the pen is mounted in the arms 78.

The nozzle head 54 has a bore 82 which at
one end, communicates with the bore 52 of the body
portion énd ét the other opens into the interior
of a bore 83.closed at its Qpber end and open at

its lower end, and the axis of vhich is éngled~to
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the axis of the bore 82. Into the open end-of the
bore 83, an internélly—threéded bush 84 is press-
fitted, into which is screved an externélly—
threaded nozzle member 85 héQing é nozzle outlet
86. Adjacent to its end, the nozzle member is
provided with a flénge 88 héVing é kndrled or
scalloped edge B89 so that it cén eésily Ee
manually-rotated to Qéry the disténce by which
the nozzle member 85 extends from the bﬁsh 84.

The nozzle member 83 is so positioned
that a jet of compressed éir leé&ing the nozzle
outlet 86 will impinge at an acute éngle égéinst
the tip 81 of the pen 79, when the latter is
fitted into the attachment arms 78. Unrequired
rotation of the nozzle heéd 54 in the body portion
51 is preﬁented by keying meéns 9O in the form of
a slot on the inside of the bore 52 and a co-
operating key on thenozzle head 54.

As shown in detail in Figure 6, a fine
adjustment of the Qolﬁme flov of compressed gés
to the nozzle is proQided by én internélly-
threaded bush 91 fitted into the side wall of the
nozzle head énd héVing é terminél wéll portion
92 wvhich extends across and closes the bore 82;
This wall portion 92 hés an épertﬁre 93 therein

by wéy of which cqmmﬁnicétion is estéblished




10

15

20

25

0092359

- 32 -

between the parts of the bore 82 on either side of
the wall portion 92; In the bﬁsh 91, an
externally—threéded member 94 is screwed; This
member is provided with a knurled vheel 95 at

its outer end, for ménﬁél rotétion, and its inner
end tapers to form a conicél Qél&e member 96 which
can partially or completely close the épertﬁre 93
on rotation of the wheel 95, énd thﬁs Qéry the
amount of compressed éir passing throﬁgh the
apertUre. Complete cloaﬁre of the épertﬁre 93 acts
as a séfety meésﬁre égéinst ﬁnintentionél
operation of the deQice shoﬁld thé bﬁtton 73 be
accidentélly depressed vhen the device is not in
use.

In order to operéte the de&ice, a pen 79
contéining the reqdired liqﬁid to be dispensed is
inserted inte the éttéchment.érms 78, so that
its tip 81 is adjacent to the nozzle outlet 86.
The point on the tip 81 ét vhich the jet of
compressed éir emerging from the nozzle oﬁtlet 86
will strike can be édjﬁsted by moQing the pen
éxiélly in the érms 78 and the distance of the
nozzle outlet from the pen tip can be édjﬁsted by
rotation of the flénge 89; By contrdlling these
tvo parémeters, different gréphic effects cén be

obtéined; The rquired ;olﬁme flowv of gés is set
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by rotation of the wheel 95 (which méy be pro&ided
with a scale, if desired, to méke the setting
easier and more reprodﬁcible). If the source of
compressed air hés not élreédy been connected to
the device, this is effected by operéting the
valve (not shown) controlling the Qolﬁme of éir
supplied by the soﬁrce; The de&ice is now

ready for use. 0On méndél depression of the

valve button 73, the le&er 71 pi&ots so as to moVe
the arm 70 in the direction to move the valve

stem 64, and thﬁs the QélVe member, égéinst the
action of the spring 68 so thét the member is no
longer in contact with the O-ring 66, which servés
as a Valve seét,.and the compressed éir can pass
through the annular apertﬁre between the inner
vall of the valve bush 62 and the valve stem 64
into the pért of the bore 52 beyond the valve

and thence into the bore 82 in the nozzle head

54, throdgh the éperture 93 énd thence into the
bore 83 and throﬁgh the nozzle member 84, to

emerge és é,jet throﬁgh the nozzle oﬁtlet 86,

This jet strikes the tip 81 and dispenses the
liqﬁid in the pen 79 in the form of én étomized
spréy; As soon as pressﬁre on the bﬁtton 73 is
releésed, the spring 68 écts to &rge the valve

member 65 égéinst the O-ring 66, so as to close
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the valve.

This embodiment of the inVention has the

ocbvious advantages thét it makes use of

conventional felt or fibre-tip pens or markers

as the liquid reservoirs and that the pen can
easily be changed when a different coléur is
required. Alternatively, it can be adapted for
use with a conventional technical drawing pen.
The féct that the point at which the jet strikes
the tip, the distance of the nozzle outlet from the
tip, and the volume flow of air, can all be
independently adjusted makes it possible to
achieve a large variety of different effects in
a simple manner.

~In general, the dispensing and atomizing
devices of the present invention can be used
for all the purposes for which conventional air-
brushes are already known to be useful. Examples
of such purposes inclﬁde, in addition to marking
and colouring operétions in the gréphics art
and fine art fields, photo retouching and
restorétion, printing applications, ceramic
decorétion, cake decoration, theétricél méke-up
and other cosmetic épplicétions, perfume dis-

pensing, énd dental and medical épplications.
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Dispensing and atomizing devices in
accordance with the present invention are élso
very suitable for dispensing liqﬁid medicinél
preparations in a finely atomized form, and
particularly for dispensing liquid medicéments
vhich are to be inhaled, for example, for the
relief of asthma symptoms. In sdch cases, in
order to ensure that the droplets of atomized
liquid reach the lungs and ére not lérgely
deposited on the surfaces of the mouth and
throat, droplets having é very fine pérticle
size, preferably of less than 5um, ére reqﬂired,_
and sprays having droplets of this order cén be
obtained in a simple ménner vith the dispensing
devices of the invention.

Figure 9 of the drawings illustrates an
embodiment of the invention specificélly designed
for such uses. The device illustrated is a
modified form of a conventionél éérosol dispenser
of the actuator button type, using én upright
canister 100 containing compressed air or other
gas, or a véporizable liqﬁid propellént. The
top of the canister is crimped'oﬁer a valve
body contéining a metering vélVe vhich is
operated in conQentional ménner by depression of

a hollowv valve stem 101 projecting from and
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axially movable in a bush 102 extending from the
top of the canister lDD, bﬁt vhich is érrénged to
release only a given qﬁantity of the gaseoﬁs
propellant when the valve stem is so depressed.
Since the canister is used in the ﬁpright position,
a dip tube, as shown in the embodiment of
Figure 1 is ndt necessary if a véporizéble
liquid is used és propellént.

On the top of the cénister,lDO, é head 103
is fitted which has a blind bore 104 which is a
press fit over the bush 102 and has a shouldered
narrowver portion 1ﬁ5 égainst vhich the end of

the valve stem 101 abuts, so that, in this

position, the actuétor button formed by the

head 103 can still be moVed towards the
canister 100 to operate the valve.

From the top of the nérrower part of the bore
105, a dischérge péssage 106 extends to én
orifice in the side wall of a chamber 108 formed’
in the heéd. Into this orifice, a nozzle 109
is inserted, which acts to prodﬁce a high-speed
jet of propellant gas when the cénister QélQe is
opened., The vall of the chamber 108 opposite
to the nozzle lﬁ9 is proﬁided wvith én‘oﬁtlet 110
leading to a stréight dischérge tﬁbe 111,

integral with the head 1G3, so that a jet of gas
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leaving the nozzle 109 will pass in a straight
line across the chamber 108 to the outlet 110 and
axially out throdgh the dischérge tube 111.

The top of the chamber 108 is open énd is

surrounded by a peripherél resilient lip 112.

Through the 1lip is pushed a capsule 113, which
may be made of glass or a transparent pléstics
material and contains a liqﬂid medicément 114,
vhich is to be dispensed in atomized form.

The capsule is shaped to héﬁe é slightly

bulging end portion 115 over which the lip 112
snaps when the cépsﬁle is pﬁshed into the

chamber 108, At its upper end the cépsule is
closed by a disc—shéped knob 116 by means of
wvhich the capsule cén ménuélly be moﬁed in the
axial direction within the chamber 108. Through
an orifice in the wall of the lower end of

the chamber 108, a wick 117 passes. The wick is
made of an absorbent materiél, preferébly a
fibrous material. The Qpper end of the wick is
immersed in the liquid 114 in the capsule 113,
vhilst the lover end of the wick is pointed. The
side of the wick is pro&ided vith ét leést one
axial grooﬁe for the péssége of éir into the
cépsule 113 to repléce liquid vithdrawn therefrom

through the wick.
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When the device is not in use, the cépsﬁle
113 is pushed into the chamber 108 until the
knob 116 abuts against the top sﬁrféce of the
head 103. In this position, the wick is hoﬁsed
in the lower part of the chamber 108 below the
outlet 110, where it is protected from
contamination by dust or the like, since the
sides-.of the bulging end portion 115 ére in
sealing contact with the peripheral wéll of the
chamber 108. In this position élso, the
capsule substantiélly blocks direct péssége
between the nozzle 109 and the outlet 111 so as
to prevent or reduce loss of propellént gas should
fhe aétuator button be accidentally depressed.
For use, however, the capsule is pﬁlled out of
the chamber by means of the knob 116 until the
bulging end portion 115 abuts against the lip 112.
In this position, the pointed tip of the wick is
so positioned in the chamber 108 that a jet of
compressed ‘air or other gas leévingthe nozzie 109'
vill impinge against the side of the wick 118
adjécent its end, énd will atomiZe‘the liqﬁid
in the wick tip to form a fine spréy vhich leaves
the device through the outlet 110 and the
discharge tube 111. At the same time, further

liquid is drawn into the tip of the wick
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by capillary action, possibly assisted by the aero-
dynamic action of the jet énd by gré&ity. Since

the amount of gaseous propellént released at eéch
operation of the actuéting bﬁtton is determined

by the setting of the metering valQe in the
canister, the quantity of liquid dispensed at

each operation of the button vill similérly be
metered.

With the device illustrated in Figure 9, a
very fine spray in wvhich the liquid droplets héve
a particle size of less thén 5 um cén be
obtained, as is pérticﬁlarly reqﬁired in mény
medical applicétions, particﬁlérly vhere the
dispensing of liqﬁid to be inhaled is concerned.

While the device of Figure 9 is
particularly suitable for the dispensing of
liquid medicaments, it can, of course, equally
be used for spraying other liqﬁids, sﬁch as

perfumes, where a very fine spray is required.
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CLAIMS

1. A liqﬁid dispensing and atomizing device
for dispensing liquid in the form of an atomized
spray, comprising a reservoir for liquid to
be dispensed, a capillary feed device for
feeding said iiquid to be dispensed from said
reservoir to a tip at one end of the device, and
nozzle means for directing a jet of air or other
gas under pressure over said tip, whereby liquid
is dispensed from said tip in atomized form in
the jet leaving the tip.

2, , A device as claimed in Claim 1, wherein

said capillary feed device is a wick of absorbent

material.

3. A device as claimed in Claim 2, wherein
the tip of said wick is of pointed or wedge-shaped
form.

4. A device as claimed in any one of
Claims 1 to 3, wherein said nozzle means comprises
a nozzle édapted to be connected to a source of
air or other gas under pressdre throdgh a
manuall&-operéble valve.

5. A device as claimed in Claim 4,
wherein said source is a container for air or
other gés Qnder pressure directly connected to

a nozzle head containing said nozzle.
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6. A device as claimed in Cléim 5,
vherein séid container for éir or other gés ﬁnder
pressure is connected co—axiélly to said nozzle
head through a tilt-action valve actuated by
tiltiné said contéiner vith respect to said nozzle
head. |

7. A device és claimed in Cléim 5,
vherein said nozzle is adapted to be connected to
a remote source of gas or air under pressure
through a hose, said nozzle head being connected
to a body portion accommodating said manual valve.

8. A device as claimed in any one of
Claims 4 to 6, wherein means are provided for
varying the volume flow of air or other gas under
pressure through said nozzle.

9. A device as claimed in Claim 2 or
Claim 3, or any one of Claims 4 to 7 as
dependent thereon, wherein séid liquid is
accommodated in absorbent material in said liquid
reservoir in contact with said wick.

10. A device és cléimed in Claim 9,
vherein said absorbent méterial is constituted
by a length of séid vick hoﬁsed in said liquid
reservoir.

11. A device és cléimed in ény one of the

preceding Claims, wherein said liquid reserwvoir is
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adapted to be removably mounted in or on said
nozzle head.

12, A device as cléimed in ény one of
Claims 1 to 9, wherein said liquid reservoir is
constituted by a chémber in séid nozzle head.

13. A device as claimed in any one of
Claims 1 to 10, vherein séid liqﬁid reservoir is
constituted by a con;entionél felt or fibre-tip
pen or mérker, or by é con&entionél technicecal
dréwing pen hé&ing,a cépilléry feed nib.

14. An éttéchmenﬁ for use with a con-
ventional felt or fibre;tip pen or mérker, or a

conﬁentionél technicél dréwing pen, to form a

device as claimed in Claim 13 comprising a nozzle

head héving nozzle meéns édapted'to be connected
to a remote source of éir or other gas under
pressﬁre throﬁgh manﬁélly—operéble valve means
accommbdéted in the nozzle heéd, énd means for
removébly attéching said nozzle head to said pen
or marker so that é jet of air or other gas

under pressﬁre issﬁing from said nozzle means will

impinge on the tip of a pen or mérker éttéched

thereto by said éttéchment meéns.

15. A kit comprising a plurality of devices

éccording to ény one of Cléims 1 to 11 eéch




0092359
- 43 -
containing a different liqﬂid to be dispensed.
16. A kit comprising a plurality of
conventional felt or fibre-tip pens or
markers, or conVentional technical dréwing pens
having capillary feed nibs, and an attachment

as claimed in Claim 14.
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