| provenents in and relating to Li qui d Di spensi ng

Appar at us This invention relates to apparatus for dispensing a
fine spray of liquid particles and nore especially to l'iquid dispensing-
appar at us knengeemszesi r brushes. Conventional air bra¢siegs6@aPri se a
liquid store connected to receive

Improvements in and relating to
Liquid Dispensing Apparatus

This invention relates to apparatus for dispensing a fine spray of liquid
particles and more espscially to liquid dispensing apparatus known as air
brushes.

Conventional air brushes comprise 8 liquid store connected to receive
high pressure gas froam a source. The high pressure gas passes over the
figuid store to produce a spray of liquid particles which is directed by a
nozzlie onto an appropriate surface. The pressurised gas from the source is
supplied to the air brush via a conduit and its flow is controlied by a
manually operated or automaticaily controlled vaive. Typically the
pressurised gas source includes propsllant and is contained in a heavy metal
cylinder. JP-A-81042350 and UK 2177620A disclose such an air brush in
which the liquid store takes the form of a feit-tipped pen.

My British Patent 2245186 and international Patent Application
PCT/GBS3/02332 disclose air brush apparatus for dispansing fine sprays of
liquid particles. These air brushes comprise a8 hand or foot operated pump
connected to supply air under pressure directly to & nozzle so positioned that
air leaving the nozzle is directed onto and over a nib of a feit-tipped pen
realisably supported within a holder with the absorbent nib ot the pen in



hi gh pressure gas froma source. The high pressure gas passes over the
liquid store to produce a spray of liquid particles which is directed by a
nozzl e onto an appropriate surface. The pressurised gas fromthe source is
suppl i ed t QyhlgeRkd Drush via a conduit and its flowis c&g@*&é* .

manual |y operated or automatically controlled valve. Typ

- pressurised gas source includes propellant and is contained in a heavy
metal cylinder. JP-A-61042350 and UK 2177620A di scl ose such an air brush in
which the liquid store takes the formo® a felt-tipped pen. \%%

" British Patent 2245196 and | ntern t|o Pat ent Ilcatl n P /G%93/02332
di scl ose ai r Clopg ATOXIFHY, 57 08 Rz ﬁgltﬂgcﬁqﬁﬁefﬁﬁ

particl es. Tagﬁgn@@ra@élm‘@?m%@{é ggmq iagid or foot operat ed punp
connected to supply air under pressure directly to a nozzle so positioned
that air leaving the nozzle is directed onto and over a nib of a
felt-tipped penr I r bent nib
of the pon in AR 'arBARMInGHBRG"d &tintrid Rodsifg béifted Witk th&u}ﬁB% L
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as a fine pagplpfgét%nezég%@&' nw% rpen disclosed in this application is of special

design and includes an end cap formed with a hole to equalise the pressure

within the pen reservoir to avoid the prasence of a vasuum,

An improved tubular construction of air brush dispenser is disclosed
in my International Patent Application PCT/GB84/00585. This dispenser
comprises a hollow tubular housing and e felt-tipped pen which is retained
within and spaced from the inner wall of the housing. The tubular housing
includes at one end a nozzle and at its other end a mouth piece through
which gir can be caused to flow through the tubular housing and over the
pen to the outlet orifice of the nozzle. An sbutment is provided within the
housing for locating the pen within the housing with its absorbent nib at
least partially within the boundary of the outlet orifice ot the nozzie.

A further and improved dispenser is disclosed in my co-pending British
Patent Application 85146871.8 which, as for my earlier Application
PCT/GBS4/00898, removes the need for a pump but which, by a blowing
action, causas the required fine spray of coloured perticies to be removed
from a liquid store such as an absorbent nib of a pen containing & colorant,
ink, paint or the like. The air brush dispanser of my later application is an
improverment over my earlier design in thet it provides a simpie and very
secure means for locating a pen or cartridge within the tubuler casing and
has an outiet nozzie whose profile optimises the flow of air around the nib
of the pen or other liguid source thereby enabling even young children to
operats the dispenser to achisve colouring effects normally associated with

much more expensive and complicated equipment.



An airbrush including a cylindrical housing fornmed w t g Tptthprece=ton
use with a felt-ti pped pen is disclosed in published HAS B EEM
tion |%Wf‘me0| al

design and woaseeikes an end cap forned with a hole to equalpcIGCESAGTERE ©SSUr €
wi thin the pen reservoir to avoid the presence of a vacuum An
" inproved tubular construction of air brush dispenser is disclosed in ny
I nternational Patent Application PCT/ @GQ4/00595. This di spenser conprises a
hol I ow tubul ar housing and a felt-tippetl pen which is retained wthin and
spaced fromthe inner wa f . udes at
one and a nozzle ‘Eﬂ P;Eﬁsaf“% %nq'gpﬁgﬁ %ﬁ%%g@%%ﬁﬁ%%ié e%ﬂgértﬁ H‘%gﬁb ﬁclglr can
be caused t ohdsavdisdicsedin hip@atlie wipplichtiors ng and over the pen to the
outlet orifice of the nozzle. An abutnment is provided within the housing
for locating the pen within the housing with its absorbent nib at |east
AgEothe resémcinvehtioh iarorle meot thisee isquroiicled

partially within aBSodtig othe
A further and inproved dispenser is disclosed in ending British
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causes the require |nes ra oured p Icles to be renoved from a
liquid stor ee@d@n mmmowshabmgtmm@mﬁm& irncpavnunicatiamwith aa expaBsiant . | nk,

paint or the . The br. _ I's an
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has an outl et nozzlevvhose rofile optjimses the flow o round the nib
of the pen oE@NEERAD W@‘@B@P@%ﬁ ??TE‘PQ%W@NQGBP@sWe‘ﬁ'ﬂ}%@ﬁc‘ﬁﬁﬁar en to
operate the ¢ .3peR3s" r&ﬂm@@%emg dRlbdHise.af fect s normal |y associated with
much nore expensive apd conplicated equi pnent.

The liquid source may comprise a pen formed with a nib of absorbent
material: such a liquid source is hersinafter referred tc as a felt-tipped pen.

The source of gas under pressurs may comprise a maenually operated
pump such as a beliows or squeezable bulb, e foot pump connectable to ths
inlet nozzle through a hose, or a pump including a piston like assembly
glidable within a cylinder. Alternatively, the source of gas may include an
electric pump or aerosol operable to cause a flow of air under pressure to
pass to the nozzle orifice. The eiectric pump may be powered by replaceable
dry cell batteries and may comprise a rotatable fan. In these embodiments

the gas is air.

As the air flow enters the expansion chamber it acceierates to cause
liquid particles to be removed from the surfacs of the absorbent nib of the

source to produce a dispersion of these particles in air.

The casing is preferably produced from a plastics material. Other

materiale may, however, be used.

The invention wili now be described by way of exampie only with
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The present invention sets out to provide alternative dispensers to those
disclosed in ny earlier application. According to the present
invention in one aspect, there is provided |iquid dispensing apparatus

whi ch co hSESeads [ UDUl @r casing having at one end an inlet nozz|e
connect abl € t0 & punmp providing a source of gas under pr &SIFRITEE ot its
- end an outlet nozzle having an orifice in comunication with an expansi on
body bounded by sides which diverge away from or converge towards the
orifice, and neans for locating a |iqui4 source including an el ongate body
and an absorbent nib at least partially wwthin the casing with the nib
subst ant i al Irgfefpna®i 19 thecagsrempanYNg fiaggammatic drawings 'ﬁ'%‘i@B*sour ce may
conprise a pen formed with a nib of absorbent material; such a |iquid
source is hereinafter referred to as a feit-tipped pen. The source

gf I Igas under pr eFigures Eagnd:anqmirsspacﬁme sxpipdechside viewpenss sides aI
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a cylinder. i#Ndrtionat i vel y, the source of gas may include an electric punp

or aerosol operable to cause a flow of air under pressure to pass to the
nozzle orifice. The electric punp may be powered by replaceable dry cell

batteries and nayheQfigdnshgraprtiraaBrvirnih Figlrds"E8Ad 281aRk BPiWingkhe gas is

air.

comprises a tubular casing 1 within which is housed a feit-tipped pen 2.
The apparatus is shown assembied in Figure 2. The casing has at ane snd
an inlet nozzle 3 and at its other snd 8 nozzle 4 including an orifice 8 which
opens into a converging expansion chamber 8. Fins 7 protrude inwardly
from the internal surfaces of the casing part. A squeezable rubber or
plastics bulb 8 whose neck 9 fits ever & ribbed connector 10 which in tumn
is connected to one end of a tubular cap 11. The cap is formed with a
widened end which receives and overlies the inlet 3 of the casing 1. The -
cap and connector are optional features.

The body of the felt-tipped pen 2 has an absorbent nib 12. The
absorbent nib defines the required source of liguid to be dispensed and the
pen can be positioned within the casing 1 with its nib 12 pasitioned within
or in close proximity to the orifice 5 of the nozzle 4. In this position, the pen
is supported centrally within the casing 1 by the fins 7 with a shoulder 14
of the pen body abutting against projecting stops of the fins.

in use, when the bulb 8 is squeszed, air under pressurse is caused to
flow through the inlet 3 and the annular passageways defined between the
opposed surfaces of the pen body 2 and the internal surfaces of the casing
1. The fins 7 ensure that the pen is centralised within the casing. As the
blown air approaches the outlet nozzle 4 it passes over the nib 12 and then
leaves the casing through the crifice 5 and the expansion chamber 6. As
the air enters and passes through the expansion chamber it accelerates
thereby inducing a swirling motion which ensures effective removal of liquid



As the air flow enters the expansion chanber it accelerates to cause liquid
particles to be renoved fromthe surface of the absorbent nib of the source
to produce a dispersion of these particles in air. The casing is
preferably pwodsesaes from a plastics material. O her nateri ggcigeisfonever,
be used. The invention wll now be described by way of exanple only
"with 4 reference to the
acconpanyi ng di agrammatic drawi ngs in vvhié:h: Figures 1 and 2 are

. respectively an expl oded side view and a*side view partly in section of

di spensi g apRajaLibs troh BeGib 436Eanligdh 2N Sitdly 81 AiBLorrectly with respect
to orifice B of the nozzle 4 enables sven ysung children to produce high
guality air brush effects when using the apparatus.

In an aiternative unillustrated embodiment, the casing is generally
trisngular in eross-section over & major part of its length with the three sides
of the casing scting as locating surfaces to hold the pen in position. Thus,
the need for fins 7 is removed. The spsces betwesn the apices of the
internal surfaces of mg casing and the pen body define the required
passageways for the flow of air from the mouthpiece to the nozazls. In other
respects, the casing may be the same as that shown in Figures 1 and 2.

Other casing shapes having more than three flat sides may he
asdopted. Thus, the casing may be squsre or diamond-shaped in cross-
section. Also, the casing may be oval in cross-section.

The casing and nozzie may be produced from plastics; other suitabie
materials may however be empioysd.

in @ further unillustreted embodiment, the casing is made as or
assembled into a single piece with the pen permanently located within the
casing. In this arrangement, the tips of the fins 7 may be pointad or
serrated so that they bits into the surface of the pen as it is loaded into the
casing 1. ARernatively, the fins {or the tips thereaf} may be of a resilient
material which is compressed and deformed by the pen as it is loaded into
the casing.

in 8 further unillustrated embodiment, the casing includes an inner
tube within which the pen 2 is positioned rsiatively tightly. In this
arrangement, the inner tube is positioned within and spaced from the internal
surface of the easing to define an air flow passage which places the
mouthpiece in communication with the casing nozzle. The inner tube is




The di spensi ng apparatus shown in Figures 1 and 2 of the draw ngs,
conprises a tubular casing 1 within which is housed a felt-tipped pen 2.
The "apparatus is shown assenbled in Figure 2. The casing has at one end an
i nl et Nozzlge, i at its other end a nozzle 4 including an orlfyqe 5 which
opens into a converging expansi on chanmber 6. Fins 7 protr PHIRATS

- the internal surfaces of the casing part. A squeezable rubber or plastics
bul b 8 whose neck 9 fits over a ribbed connector 10 which in turn is
connected to one end of a tubular capitﬁ The cap is fornmed with a w dened
end which recei ﬁﬂandbove l % qk i 3 of the casing 1. The cap and
connector ar e@lfg%ﬁ Y, sHbgtantis Ve%“"m WIth e85y of the felt-tipped pen 2
has an absorbent nib 12. The absorbent nib defines the requi red source of
liquid to be dlspensed and the pen can be positioned within the casing 1
with its nib 12 p%@ﬂMﬁ@%l"%‘@%W@?dWSWS@@EﬂMW9WBWV§§mFSﬂ ce 5 of

the nozzle 4.gqbay, éﬂbo‘im&%&'nﬁl&@ cméﬁmp,ﬁmg &@ﬁ%&@ﬁ, @f—gg béjé Ghigy N the

casing 1 by the fins wth a s oulder |ng agai nst
proj ecting sthwe’noﬁhrwm ftﬁmgmet of the rbamme viziwam:hg mmm& s Hmueezed,
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nozzle 4 it [RE@Ely sgeocigied ICh, More xpepsiye and, diftieidt tg anaraisgh t he
orifice 5 anGgulienéntPapEc) it ¢ PoashId 1o adle 1 rnm@mﬁbeéﬂc?@q %through
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t he expansi on chanber it accelerates thereby inducing a swr i on
whi ch ensur e #PBRIESES i, 8 sirapighandr foof eineratsd pump thmugh 8 flexible twb@

This pump may comprise a bellows or foot operated semi-spherical bulb of
deformable material. Pumps commonly used to inflats tyres and the like

including fiexible discs drive along an elongate tubular chamber may aiso be
empioyed. It is also possible to extend the length of the casing 1 by means
of a simple extension tube, one end of the extsnsion tube fitting over the
inlet end of the casing.

in an alternative unillustrated embodiment the source of air under
pressure is a convantional asrosol can. Thus, the outlet nozzle of an serssol
may be connected via a hose or flexible tube to the inlet 3 of the dispensing
apparatus ilhystrated in Figures 1 and 2.

Alternatively, the source of air under pressure may be derived from &
battery driven pump or fan positioned within a housing 24 connected or
connectable to the inlet 3 of the casing 1 of Figures 1 and 2. In this
arrangement the pump or fan operates 1o blow air through its heusing and
over a feit-tipped pen positioned within the casing. In one arrangement, the
pump or fan operates continuousty, an aperture being provided within tha
casing body through which air under pressure leaves without contacting the
nib cf the pen positioned within the casing, the air being caused to flow over
the pen nib when the aperture is closed by the user ciosing the aperture
with, for example, a finger. In another arrangement, & trigger is provided to



5 particles fromthe nib 12 of the pen 2. Siting the nib correctly with
respect to orifice 5 of the nozzle 4 enables even young children to produce
high quality air brush effects when using the apparatus. In an
al ternati ve wwmedigsssst r at ed enbodi nent, the casing i s generapdpehsiveasssul ar in
cross-section over a major part of its length with the three sides of the
*casing acting as locating surfaces to hold the pen in position. Thus, the
need for fins 7 is renoved. The spaces bgtmeen t he apices of the internal
. surfaces of the casing and the pen body define the required passageways for
the flow of alf, Edﬁkﬂgbﬁ Jall to the nozzle. In other respects, the
casi ng may beg%ﬁéé@%%E as thgﬁﬁéﬁga% in Figures 1 and 2. O her
casi ng shapes having nore than three flat sides may be adopted. Thus, the

casi ng nay be e .ar,di : i - i casin
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from pl asti csgxeinpiary sof ididpensemt & | sdcordemece onith etheb dmanmpibny edd  that I n

furth il ted enbodi,ent, t i ng.,.| d _ | ed int
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arrangenent, §Bgpd bPthelinviitor b Set/ olitin #2 AHeHdRA Slbims.



the casing 1. Alternatively, the fine (or the tips there
resilient material which is conpressed and deformed by tfe_pe
| oaded i ntﬁ,@t Qadg@Si NQ. In a further unillustrated, enmbodi
casing includes an inner tube within which the pen 2 is p ‘
" relatively tightly. In this arrangenent, the inner tube is positioned
wi thin and spaced fromthe internal surface of the casin . r
fl ow passage whi ch places the nout hpi ec8 in comruni cat i oﬁlmﬁmimﬂmmll
nozzle. The i [n6y tube is preferably substantialfy ‘todkidl W th
t he cesing. For all of the various enbodi nents descri bed above, a
finely dispersed spray of coloured ink particles in air is achieved sinply
by causing air to be blown through the inlet of the respective dispensing
appar atus. TRe i ngawiisispenging-appasstusivehighsoanpriaeg atypulencesing havivgor dance
with the inventio S | t e Ir sh
effects normaly aéé}sg@iﬁla% @da '\?\n'\@ﬁt ﬁgﬂgn%%'tée%%@ﬁs{l&vé %Eiwggéjd%? fq%guy%%d’o
oper at e equi pnent pregéise, and ats itsosadble botiet tradziet hevingl ah  Brifife tihe
di spensi ng

serrated so that they bite into the surface of the pen afsi eeP fae heappt b
%{I&'&W f4
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communication with an expansion chamber bounded by sides which
diverge away from or converge towards the orifice, and means for
locating a liquid source including an elongate body and an absorbent
nib at least partislly within the casing with the nib within or in close
proximity to the nozzle orifice.

2. Apparatus as claimed in Claima 1 wherein the liquid source comprises

8 pen formed with a nib of absorbent material.

3. Apparatus as claimed in Claim 1 or Claim 2 wherein the source of gas
under pressure comprises @ manually operated pump.

4. Apparatus as claimed in Claim 3 wherein the pump comprises a
bellows or squeezable bulb.

8. Apparatus as claimed in Claim 3 whersin the pump comprises a foot
pump connectabie to the inlet nozzle through a hose.

8. Apparatus as claimed in Claim 3 wherein the source of gas comprises
an electric pump or aerasol operable tc cause a flow of air under

pressure to pass to the nozzle orifice.

7. Apparatus as claimed in Claim € wherein the electric pump is powered
by replaceable dry cell batteries and may comprise a rotatabie fan.

This Sheet Has Been Reﬂlaoed
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apparatus to a sinple hand or foot operated punp through a flexible fube.
Thi:s punp may conprise a bell ows or foot operated seni-spherical bulp:of:
def ormabl e material. Punps commonly used to inflate tyres and the tike*:
including flexible discs drive along an el ongate tubul ar chanber may al so
be enployed. It is also possible to extend the I ength of the casing 1 by
means of a sinple extension tube, one gnd of the extension tube fitting
over the inlet end of the casing. In an alternative unillustrated

enbodi ment t he Heslpeeserft inventiordastpoes Tor grovide altemative dispensersof®l can.
Thus, the outlet nozzle of an aerosgl may be connected via a hose or
flexibl e tiioserdiseinged in gy saryer applieRtednsi ng apparatus illustrated in
Figures 1 and 2. : Al ternatively, the source of air under pressure
may be derived froma battery driven punp or fan positioned within a

housi ng 24 connacteding te ahe eeésentdntentiba inndwé aspett,tthers RSpriWidedf
Figures 1 and 2. In this arrangenent the punp or fan operates to blow air

t hrough i thisiuid dispegsintiarrasatys which eompsisesantyindat cesing having at ane

casing. In,,. [ 0 ' I n
cportur e mufthfin el MR Uonoblfatle B LourRoRMARICE shOlNd BONF IYfle,
pressur e |pragesreard atits epbtATHUIG hbezleiHavihg ahcomiite Rosdmhirtehtidd hi n the
casing, the air being caused to flow over, the pen nib when the aperture is

closed by Wit #3&xpensiamBodndandecuby sides, Whish divsrgpcaway ifrergeer I1n
anot her  arl ANACHE Yowdrds" 1 Dritics, PaRY ' #88nkCfor locating a fiquid source

including an elongate body and an absorbent nib at least partially within the
casing with the nib substantiaily within the nozzle orifics.

The liquid source may comprise a pen formed with a nib of absorbent
material; such a liguid source is hereinafter referred to as a feit-tipped pen. ™~

The scurce of gas under preésure may comprise a ménuaﬁ%y operated
pump such as a bellows or squeezable bulb, a foot pump connectable to the
inlet nozzle through a hose, or a pump including a piston like assembly
slidable within a cylinder. Alternatively, the source of gas may includs an
electric pump or aerosol 'operabﬂe to cause a flow of air under pressure to
pass to the nozzle arifice. The electric pump. may be powered by replaceable
dry cell batteries and may comprise é rotatable fan. In these embodiments
the gas is air.

As the air flow enters the axpansgion chamber it sccelerates to cause
liquid particles to be removed from the surface of the absorbent nib of the
source to produce a dispersion of these particles in air.

The casing is preferably produced from a plastics material. Other
materials may, however, be used.

The invention will now be described by way of example only with

AMENDED, SHEET:
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1

start and stop the punp or fan. . It will be appreci afjpny
~apparatus described above is nmerely exenplary :of di spensers |?ﬂ 1
with the invention and that nodifications can readily be nmade theréet ¢
wi t hout departing fromthe true scope of the |nvent|on as set out
-appended cl ai ns.

in the
8 CLAI M5
Li qui d di spensi ng apparatus whi gh conprises a tubul ar casi ng having
at one end an inlet nozzle connectable to a punp providing a source -

of gas ungeAimsessure and at its end an outlet nozzle having an orifice
in comuni cation with an expansi on body bounded by sides which
di ver ge avvay fromor converge towards the orifice, and neans f.or

| ocati ng fl | O i P aMbESsihl G dtdtts WnithAWAbAs B9 StuBlE égsaﬁgﬁ%bﬂﬂ“

at one end an inlet nozzle connectable to a pump providing a source
of gas under pressure and at its end an outiet nozzle having an orifice
in communication with an expansion body bounded by sides which
diverge away from or converge towards the orifice, and means for
locating a liquid source including an elongate body and an absorbent
nib at least partially within the casing with the nib substantially within

the nozzle orifice.

Apparatus as claimed in Claim 1 whersin the Hiquid source comprises

"a pen formed with a nib of absorbent material.

Apparatus as claimed in Claim 1 or Claim 2 whersin the pump is a

manually operatéd pump.

Apparatus as claimed in Claim 3 wherein the pump comprises a

beliows ar squeezable bulb.

Apparatus as claimed in Claim 3 wherein the pump comprises a foot

pump connectable to the iniet nozzle through a hose.

Apparatus as claimed in Claim 1 wherein the pump comprises an
electric pump or aerosol operable to cause a flow of air under

pressure 1o pass to the nozzle orifice.

Agpparatus as claimed in Claim 8 whergin the electric pump is powered

by replaceable dry cell batteries and may comprise a rotatable fan.

AMENDED SHEET

R

&



-~ K NO COER (ETTER
nib at ‘Il east partially within the casing with the nib substantiall y?ﬁt%é’ﬂﬁ
the nozzle orifice. 2. Apparatus as clainmed in Claim1 wherein the TPgs

| i quid source conprises a pen formed with a nib of absor

mat eri al . 3. Apparatus as claimed in Caim1l1l or Claim2 wif t he

punp is a pErmal |y opewsdss thritbiivas, rrébmry oRbNREARGNS as CINGEEFd i n

"Claim 3 wherein-the Interational | ows or squeezabl e bul b. 5.
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{87) Abstract

Liguid dispensing apparelus comprises & twbular casing having 2t ome end an inlet noxzle
conneciable to & soures of gre vnder pressurs end at ite end sn outler nozels having an orifice in
@mmmﬁmwﬁﬁamexpmmmwmmw by sides which diverge sway fram or converge
towards the orifice. Mieans ase providsd for locating a pea-like lquid eousce having e absorbent aib
mnmm&’rywmmmmﬁmgmmmmwmmm!ndmmmhymﬁwmﬂcmﬁm The
pen-like source may compriss a felt-tipped pesn.




