1l AUG ' ZON WD 20041035223 PCTI US20031030784 Al RBRUSH BACKGROUND OF THE

L N\VENTI ON 1. Field of the Invention The present invention relates to an

ai rbrush, nore particularly to a 5 unitary hand-hel d ai AGri§MRIfor di spensi ng
liquid particles onto a workpiece. 2. Background Art Airbrushes are typically
linmited t3A2UH?R23ar ket of users due to the high coBEBHUSHOEPBenent, the
anount of equipnent required and the difficulties of wuse. These limtations
generally limt the use of airbrushes to skilled artisans, 10 seasoned

hobbyi sts or the like, and di scouragAIRBRI&MH users or tenporal hobbyists
whom are unwilling to dedicate the funds and work required to procure and
efficiently use a conventional airbrush. Conventional airbrushes require a
fair amount of equi prment i nBHNUGGROUNDEOFAHE IVENTEGNt he ai rbrush. This

equi pnment conprises the airbrush itself, a 15 hand-held tool which operates
as an atom zer conpressing air to spray a liquid onto a surface or workpi ece.
The airbrush typi caFieM dfntier Indertiea t he |iquid such as paint into the
conpressed air such that the liquid beconmes entrained in an air stream as
liquid particles which exit the airbrush as a mst. The conpressed air is

]E)r oVi dled by an,2 Si r comyteysesknt iﬂ@d‘/&lﬁaﬂ)kelﬂm a@raimmshampaar@tmﬁl@ry RChani sm g
or rel easi_ng conpr.essed air r conpressors are typica expensi ve an
heavy in wei gh%“.‘“aﬂhbgﬁ'he %%B%’tfobfhsﬁe“élﬁ ﬂ%‘géjéwcf’eé(?ﬁfor%@oﬂcﬂ% r to dedicate
a substantial ampunt of funds in order to begin using the airbrush. Aerosol
cans are limted to the volunme of each can and require a user to

periodical |y changeBakeunhAsy der to continuously use the 25 airbrush.
Further, aerosol cans require that the user stock a plurality of cans in

order to performcontinuous use. -1 _
Airbrushes are typically limited to a small market of users due to the

high costs of equipment, the amount of equipment required and the difficulties of
use. These limitations generally limit the use of airbrushes to skilled artisans,
10  seascned hobbyists or the like, and discourage random users or temporal hobbyists
whom are unwilling to dedicate the funds and work required to procure and

efficiently use a conventional airbrush.

Conventional airbrushes require a fair amount of equipment in order

to effectively use the airbrush. This equipment comprises the airbrush itself, a

15  hand-held tool which operates as an atomizer compressing air to spray a liquid onto
a surface or workpiece. The airbrush typically introduces the liquid such as paint

into the compressed air such that the liquid becomes entrained in an air stream as

liquid particles which exit the airbrush as a mist. The compressed air is provided

by an air compressor, aerosol cans or any apparatus or mechanism for releasing

20  compressed air.

Air compressors are typically expensive and heavy in weight. Thus,
the cost of a compressor requires a user to dedicate a substantial amount of funds
in order to begin using the airbrush. Aerosol cans are limited to the volume of each
can and require a user to periodically change cans in order to continuously use the

25 airbrush. Further, aerosol cans require that the user stock a plurality of cans in

order to perform continuous use.



17 AuG 2006 WD 20041035223 PCTI US2003/ 030784 The airbrush itself is a high
cost unit, typically having many parts manufactured t I ght specifications
*.and formed of expensive materials. These airbrushes tﬁj &3 Ef}ﬁﬁ conprise an
el ongat e handhel d body having a trigger, a valve operat ed inlet and a
liquid PE@RO4PEER. The outlet nozzle of the ai rbrushWW?%?ﬂ?WW% i ncl udes an
internal needle for regulating the outlet flow of the air stream Many of

t hese conponents are tyRi L ne f ess. S or al um num
requiring high costs ?‘ﬁ’erﬂi’ibé%mscl?gnﬂﬁlﬁgﬁﬁ%éﬂt LYPWQHY%%%HHW Pied may be a
| i qui d paint mﬁm.ﬁfﬁdtmed rto aighaqi&eﬂicitibnﬁ land Mrniebrofsdxperﬁfveaﬂat&ﬁﬂms Qihegeai nt
mxturelntrodtimlgl ai,rbru hastrh%ﬁt af conpressed air.

Ai r brushes of& c 9’;9%?3 Y@omwec?&le B g déf BYIRS 2 rigger 3 Yalvea user to
di sassenbl e ngeyatCAIPRIE Biicda ﬁqiﬁhpduﬁmawmb obtldt e Fdle oRElAipbruitpd Ficallyef ore use
of a dlfferent Color O after conpletion of use. Accordingly, use of various

col ors i s bot Weludes an igtenad ﬂ?;"é‘iq fo regylating theputlgsRew of fheraicieam. tMQ,ﬂYquant ity of

features proviggde Bom morfefi %i‘éﬁl mﬁhfneauﬁﬁalﬁi@@s el Gt dnhin mr hfged in the
cost and conplexity the aifbrush. 15 The prior art teac e of t he

above- descr i bltigh aosts)rm@htenais apd Fonyagtidng . mﬁrhmpanqo‘@tdnmawéﬁ adnqumbpamtr having a
nib int rOducefisérO%lPaltt%ﬂ ¢L| d the GIr6AE, r%ﬁtagfosélglﬁuﬁ'rﬁlxﬁ}g ; he'ilgo H&e out | et

nozzl e of the airbrus S approac elimn soneo iculties of
usi ng |iquid gebiresh af ¢kedkouragtof oopressed air.o Aithaushesrofshis twmmsypl@dischandbed above.

20, The et o/ FE0001G%hed BEA] o GLecROR RN ONBbnld BHUTRSHUiEAT 11 N0

nail s either eaut S or y rranuf acturers
typically retdeorawatmvmmneons—:el ofiia Wiffeséntkedlori el afebir ngprapleationpbf fused

conventional ,air sh _and. aer osol , cans, f rovi di ng..t he co ressed air
supply. Such AgEE @Bﬁy i B¥faPt SHIGNS FOlpLS IS t?oiﬁﬁ@ﬁ OYh ?cﬁg}' U EHENISER| ar ged
l'iquid reser Vbee,ovérymeq]ahﬁtyy Bﬁfeﬁt@\éefl@vﬁe@b}} a ¢ondietitidnal @EBfuMPAre r@litivegr el y a
recess for hol dll:;' é{l nt.of liquid to be sprayed by the

ativel
ai rbrush. Fur®fs e‘f%éarfdeqoﬁl V@Yﬁf@ﬁév TUsBi ¢ brush is general Iy easier to

clean than larger liquid sources or reservoirs. These

15 The prior art teaches use of the above-described airbrush in
combination with a paint pen or marker having a nib introduced into the air stream,
after the air stream exits the outlet nozzle of the airbrush. This approach eliminates
some of the difficulties of using liquid paint feeds introduced into the air stream as

described above.

20 The market recognizes a need for conventional airbrushes for painting
nails either in beauty salons or for at-home use. Accordingly, manufacturers
typically retail a conventional airbrush kit including a simplified conventional
airbrush and aerosol cans for providing the compressed air supply. Such
conventional airbrushes, rather than including an enlarged liquid reservoir, typically

25  have a small liquid reservoir or merely a recess for holding a relatively small
amount of liquid to be sprayed by the airbrush. Furthermore, the relatively small
airbrush is generally easier to clean than larger liquid sources or reservoirs. These
kits typically include a plurality of liquid paint sources contained within a plurality
of paint bottles having needle drop-style spouts for dispensing a relatively minimal

30  amount of paint into the airbrush.



kits typically include a plurality of liquid paint sources contained within a

plurality of paint bottles having needle drop-style Spﬁ']'t/ﬁl flﬁ[fﬁ di spensing a

.relatively mniml 30 anpbunt of paint into the airbrus E ~AUG 2006 WO

20041035223 PCTf US20031030784 The prior art also offey :

conpet i t WOSP4H8322¢ed alternative to the high end ai ?&&G@ﬁ@gﬁéﬁgﬂri bed above.

The target audience, of which this product is narketed, is typically \
|

children. These | ow end duct s it vpi L nel .a plurali f _markers or
pens as liquid sources, Tﬁéﬁﬁg&aff ﬁlg%gﬁérggh)‘%(v é&c’icg%?%fmrvgg’é?;%ﬁh Pl}é‘ga%ggr osol

pai nt supply ao thehkighieké airbrushdsadescritioe abovebr Tischtarget taydience| bf whizhphis sed of | ow
cost plastic conpopnent rovidi.ng litile ar no adjustabjlity. in e spray
pattern or f|96\5\9:"1 18 gkequr lsmlggl%&%‘é“'s@lfﬁ%g’wo?hc%@@@é ll?ﬁi“PCE“pf)r t hese

| ow ﬁnd air ]l?r thlhﬁﬁlidyls)f hmﬂ&eﬁs]?drlpﬁns a‘s&iqu'ﬂlr?ourﬂ'é‘&eraﬂidi‘ Bransibe Gfbd/liquitCrlestehdig

nmout hpi ece_for an inlet orifice such that a . user . 10 create an air stream
of pressur? zed €SP BHAL SYRPLY Py eihE?'op‘fwr'ﬁjﬂﬁﬂ‘#’ﬁ?séd%fyp*ﬁ?gcqmﬁ%&ﬁ?% ts the
flow of the aigobrpisshic lcOmpbrntsytoviday dktlddrart dagusabil it én ﬂﬁ%gray-ﬁat't&n offet hod
further requires that the airbrush s held proximate to the I'ine of sight of

the user, thdlow pffheaiE§trea® vi ew and operation of the airbrush. O her |
sources of conpressed air include a nmanual air punp or clastoneric bulb l
mounted to the inlet 15 of the airbrush allow ng a user to manually provide
conpressed air, Al thoughhe sarcemnficomprgssed fip fos Hese law) endabrighes isitypisaly f or

providing COMRfgHAC dndlafrbuth ffly Biclull Hdumbids: fol Bkt bl ied iRk iRl GREPT essed
air results in non-continuous &ir ow, thereby provi d ng an rntermttent ‘
spray and!@oormay aseateaiegic sirgrat of pressutizet airdyy. exhahimgant the montipices Bhie al so
provi ded with : ' | S rate or '
stand al one uni @#ﬁi&@gﬁﬁgﬁﬁéagﬁ?ﬁfﬁsﬁé Engﬂgﬁﬁ%hgge‘é%hgﬁgggesuggr.tﬁlggl I ke. \
Accordi ngly, trtsodefdcthéri requates doptitherrbitush saeld proximate teths dide oftsight of thed r educed

f e Dl A ToEUNEA B bk e Tgh SeAlEPH A wELS Doy et and
compressed air include a manual air pump or elastomeric bulb mounted to the inlet
15  of the airbrush allowing a user to manually provide compressed air. Although the
prior art teaches a low cost solution for providing compressed air to an airbrush, the
manually supplied compressed air results in non-continuous airflow, thereby

providing an intermittent spray and poorly or uneven painted surfaces.

Low end airbrushes are also provided with a manual compressor or
20  air pump defined as a separate or stand alone unit connected to the airbrush by a
hose, tube or the like. Accordingly, this additional equipment leads to increased

costs and reduced flexibility and maneuverability of the airbrush.

Various techniques and designs have provided airbrushes for

dispensing liquid particles onto a surface or workpiece. Although the prior art has

25  improved the cost and maneuverability of airbrushes, the quality and adjustability
of spray is compromised in light of high end airbrush products. Accordingly, it is

the goal of the present invention to provide a simplified, low cost, unitary, hand-

held airbrush incorporating the advantages of an adjustable high end airbrush.



di spensing liquid particles onto a surface or workpiece. Al though the prior
art has 25 inproved the cost and. naneuverability of airbrushes, the quality
and adjustability of spray is conpromised in |light of high e g i rbrush
products. Accordingly, it is the goal of the present ir1v7er'NJ§I LI provi de a

si mplifieqypbddofs@st . unitary, hand- held airbrush i ncg%@@gﬂb%{}%%m 035223

advant ages of an adjustable high end airbrush. -3 AUG
PCTI US2003/ 030784 SUMVARY OF THE | NVENTI ON The airbrush of the present

i nvention includes an el ongat i tor, an air punp, a
switch and a renovabl e pen. W@%%‘ég%l’epﬁggmg internal cavity and an
external grip surface to be held in the hand of a user, 5 The DC eI ectric
notor and air punp are i ented wi_thin the bod i,n ernal cavit t he

nmot or operatively dri veglrhﬂ"f‘ér Lysh OﬁﬁrprpresFHEm§Wt¥’E ‘é‘{eélapéﬁ’t“%%}egﬂ& Re el ongate
body external purdi@&g rﬁét@%'aﬂ&hﬁpuhﬁ) a8 swittlOfid aGbmévabRgen s The BdngatdiBodyemovabl e
pen further includes an internal liquid reservoir and a nib. The pen

cooper at es wi t PesRdntermRbiyieY andesxieirrl eaip spiecetto baRelddp fy hand efpwselnt o a
portion of stherrl BRGRLRicRAN dﬂﬂ'aﬁ'g)uﬂi a%rieﬂl%&w"i’t in@hd bdd) Bl Ay 49 an outl et

H
nozzle and an inlet coupled to the air The user "sel ectively actuates
the switch sucthemper epaetingly dFivesrthe ais PUWE E@ﬁﬁwtt@ ISMlﬁvﬁed@ﬂa}w fd‘imga@t r eam of

d
Cemovabl ¢ pon (o et irfecl BRAMRRE A Fleds of sl b, M RborBle 87 1 cam

The liquid par ﬁlrtbbrelsvlué&stanamtnmdl liquid teserudir argt o mbnilhé pa:rmoapmtss withibeh is

sprayed from |.EE S | PTI ON OF
TP Do o piicagdt td} afia Bk PhELOLydnE s bl OrG g‘8x§@ ‘E’dP’ B ot nont
ai rbrush; 181 GUines aISawchamde haivmgah batfethozvieewd ad 1md1eonq11ed3trou1$d1amﬁurﬁj GURE 1 20

an onl ar gedsi B BB IPRHRg) ittt SiiPcpolh i o HORY Ao BRumy 575 5 1

provide an air stream of pressurized air to the air chamber which flows about the nib

of the removable pen to draw liquid particles from the nib and into the air stream.
The liquid particles, entrained in the air stream, form a mist which is sprayed from

15 an outlet orifice of the outlet nozzle.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a side elevational view of an exemplary embodiment

airbrush;

FIGURE 2 is a side elevational view of the airbrush of FIGURE 1

20  illustrating the assembly of the airbrush with a removable pen;

FIGURE 3 is an enlarged side elevational view of an alternative

embodiment of a removable pen;

FIGURE 4 is an enlarged partial section view of an outlet nozzle of
the airbrush of FIGURE 1;

25 FIGURE 5 is a partial section view of the airbrush of FIGURE 1;



enbodi nent of a renovable pen; FIGURE 4 is an enlarged partial section view
of anm outlet nozzle of the airbrush of FIGURE 1; 25 FIGURE 5 is a parti al
section view of the airbrush of FIGURE 1; -4 17 AUG 2006 WD 20041035223
PCT/ US2003/ 030784 FI GURE 5a is an enl arged view of the phitU@l2)i§ecti on vi ew
of Figure Y8X%32 ating an engagement between a formﬁgﬂi’%m"?’??{%ﬁ“and a
rearward portion of the airbrush; FIGURE 6 is a partial section view of an
alternative embodinment 5 airbrush of the present invention;, FIGURE 7 is a
partial sectional view oFIGIHRE heis anlenlarged vieyweof thevpastidl wention aiemof e f t he

present inventisGp, : 1 L i i terpative
enbodi nent  of Sgn?séfﬁg%]gfggégé@?@b%%legg(ﬁ}%}dm n[ %dged\z;\flerg;bwagas]ﬂgljgkﬁlc—l?gur e 7,
10 FI GURE 7b i shemighwashi on vi ew of anot her alternative enbodi ment of a
renmovabl e nozzl e cooperable with the airbrush of Figure 7; FIGURE 8 is a
partial section side view of a preferred enbodi nent airbrush; and FI GURE 9
is an enlarged partial SERIURI 6sis depantiabsectibn avievwabf e nlddrnative ehiboditiendi nent

ai rbrush. TALLED DESCRI PTI ON OF.THE PREFERRED EMBODI MENTS Figure |
illustrates an? E‘@FR)P PERBB B ai r brush referenced generally as numeral
10. The airbrush has a generally el ongate body having an 20 external grip

surface to be held in th f. a user, Un|like conventiqnal . airbrashes,
airbrush 10 is a unitar yﬁgﬁ?ﬁu@ﬁse«”r@aﬁ@hﬁl@%ﬂmé 3 Qﬁe*l‘]‘of r aEmgiven y  fit
wi thin the gripm@bditRg: diehQT theRedeCvéitioh] ar to gripping a | arge marker or

the like. The el ongate body of airbrush.10 is conprised of a forward portion
12 and

FIGURE 7a is a side elevational view of an alternative embodiment

of a removable nozzle cooperable with the airbrush of Figure 7;

10 FIGURE 7b is a section view of another alternative embodiment of

a removable nozzle cooperable with the airbrush of Figure 7,

FIGURE 8 is a partial section side view of a preferred embodiment

airbrush; and

FIGURE 9 is an enlarged partial section side view of an alternative

15 embodiment airbrush.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates an exemplary embodiment airbrush referenced

generally as numeral 10. The airbrush has a generally elongate body having an

20  external grip surface to be held in the hand of a user. Unlike conventional
airbrushes, airbrush 10 is a unitary airbrush ergonomically designed to comfortably

fit within the grip of the hand of the user similar to gripping a large marker or the

like. The elongate body of airbrush 10 is comprised of a forward portion 12 and
rearward portion 14, The forward portion 12 and rearward portion 14 are separate

25  body pieces cooperating together to retain a removable pen 16. As illustrated in

Figures 1 and 2, the forward portion 12 and rearward portion 14 are pivotally

-5-



rearward portion 14. The forward portion 12 and rearward portion 14 are
separate 25 body pieces cooperating together to retain a renovable pen 16. As
illustrated in Figures | and 2, the forward portion 12 ag?A rd portion
14 are pi 30 ( AUG Z006 WD 2004/035223 PCTI US égzgﬁaconnected

t oget her ?ﬁéﬁ&%ﬁg?the forward portion 12 may be orien%gg ﬁg WM 1o the
rearward portion 14 in both a closed position in Figure | and an open

position in Figure 2, The fo r ortion 12 is sized.to receive the
removabl e pen E%”Fﬁ@&@gﬁthe’éﬂ’e{%\ﬁgﬁg‘f’%?rﬁ@r ‘?%ﬁ%?}éﬁ?@fdew{fﬁ apve Wé}’%l ongat e
body in the cl egedaidqsoriéro4 BShdth b klobet positiedl in FigurgUagd dn opéh positioR REN
position, see Fl,gurg 2. a user nay ea_su%/ renove . the renpvabl e pen 16 from
the forward poFiguin21Fhe FRIvar RariomITgs sizkd (RiTeerIvEihe Ermayablsipen L9 therpinf

removabl e peas sd@. ihdtihe peRasé HitAndd WANG the Hﬁ)ﬁFatE%o@ﬁ%{ the disde@ peblamgss col ors,
pen types or the like by nerely advancing a latch 18 and opening the

ai rbrush 10 by ilpsy@ed indrigwe 1r dn theopenRasiiparsed bighre % ausenyaest casily meve ear war d
10 portion 14. EesioPibYOhay 165R6H Bfelsi B 0P €F M Ein 5 ) manner.
This feature, thars}bli%lol usﬁez‘t ed, alﬁll(&oalg}%_tI he for m%@%ge?%@g%aggﬁhtagpgﬁvot Wi th
respect to theplwaiy whremeebleipsas 14 JhisHeatprgrallope auser tongayily éarchapge

I nterchange re bl : g I oqV....\whi graspi ng
t he rearward pgzrﬁ%éfl%bﬁgaﬁﬁ%é%}%ﬁzgrb&gﬁﬁag?ﬁ?%ﬁg lgglgq?gdgfav\%}égwgodﬁi on 14
are each nanufalbtuslt 48 By pivoting dwe Gooward portjbn I2r witlytrhspeett wr thal reawahd as

I nj ection ﬂ})l dgg iogllgstic. Preferably, each portion is forned of two separate
hal f pi eces wh 2iO8E oriented in a clarnshell manner with respect to
another and friction wel ded together. This manufacturing process effectively
provi des the el ongate body having an.20 external grip,surface forpged of the
forward portion 12 and th& PRY P'&"CB?J}T?YO‘RP%&A‘?mﬂgd’&gami’%é?mwﬁfu ng an

i nternal cavit Yeangt edscillcachtede akidved thy farsvaripoztiod 1200fpivot tWith refpectwartie portion

i1I2I 32 ? r g? e df ?rnrqtg?ggﬁ&%rg\;’o\%rﬂ s%glg Ehlap trﬂe %SAE:’r ngef\ealdﬂgr ?rrxtgr%ilancg%\{'!n;[lgvagg ’p%gs 16 'S

and reconnect the elongate body while grasping the rearward portion 14.

15 The forward portion 12 and rearward portion 14 are each
manufactured from a low cost, high strength material such as injection molded
plastic. Preferably, each portion is formed of two separate half pieces which are
oriented in a clamshell manner with respect to another and friction welded together.
This manufacturing process effectively provides the elongate body having an

20  external grip surface formed of the forward portion 12 and the rearward portion 14,
and further including an internal cavity referenced generally as numeral 20 for the
forward portion 12 and 20’ for the rearward portion 14. The internal cavity 20,20

is illustrated in Figure 5.

The airbrush further includes a DC electric motor 22 criented within

25  the internal cavity 20'. An air pump 24 is also oriented within the body internal
cavity 20' and is operatively driven by the motor 22. The motor 22 is illustrated
having an output shaft 26 rotationally driven by the motor 22 and provided with an
eccentric drive 28 cooperating with the air pump 24. The air pump 24 is illustrated

as a bellows pump having one end fixed with respect to the rearward portion 14, and

30  a diaphragm which is movable in a reciprocating direction as illustrated by the

-6-



The airbrush further includes a DC electric notor 22 oriented within 25 the
internal cavity 20°. An air punp 24 is also oriented within the body internal
cavity 20" and is operatively driven by the notor 22, Thz YipR2 S
iIIustratg‘g h% I ng an output shaft 26 rotationally drlv nb tHe not or

and provi deg 2 %ﬂszg:h eccentric drive 28 cooperating wPCHUSEEEI0784unp 24
The air punp 24 is illustrated as a bellows punp having one end fixed with
respect to the rearward portion 14, and 30 a di aphragm which is novable in a

reci procating diontleairew inigure éstM&@@mgby therpscentne MG 2duves W rilows 035223
PCT[ US2003/ 030@%#%%%%&%& ﬂlaﬁhgHfaﬁhr?gm’%&‘fﬂ%ﬂt&%%forgﬁgttﬁ%ﬁ%ﬁ' c drive

28 drives the such that t
reci procat es fdhe bedlo&visnglmph% tirpughrtabing B avithen thevistepahrpaviy 10nr2@ugﬂ“hc ubi ng 30

Wi thin the int "rEeH@Lr C;fo\ﬂn%ry 1391 u%Qs iq_néf P?ntal{f%ﬁc’)‘?i,gs g@{sﬁaﬁif%glég%l udes an air

I nt ake port 32, Fat ed ure r'’to enter the
rearward po¥ti qmnmttmgarrdo munsthqmmmlrgl pottien jdnandiconseqgéntlyahe pumipethroiglot  shown)

on the air 2 he DC el ectric nmotor 22 and the air
punp 24 pr owngg Qet (BQtrSgéwg? lg@r?ﬁ G,PémIC?al r that is low cost in light of the
conmponents or equi pment required, yet is sufficient to provide a continuous
flow of air resulting in, 10 a steady m for ing lig

particles. Furthernore, ﬂ% coppp! ?tloﬂé’fiﬁcpéﬂercglfdﬁ%mﬁgﬁ Qﬁ‘gﬂi'eeﬁ"gl’ ?{/ smal | in

size and |ight prévided virce f hiprasbendit thapiddow @6@an dighcat thy c@fipcigiits ot t hi n t he
ai rbrush 10 wi t hout adversg y affecti n the, maneuverability of the airbrush
10 when in use CANPRHERtTEUIEd  Y5h 1S sulfletentt (B’quéjr?tae‘iﬂ’nwwcqq? Howpd alfﬁ?sé‘}q‘i'&lm cavity

20" for 1 pr QWteddysir @tr&%‘fcﬁ%xs@émsﬂfg\’lﬁlhxdtﬁrﬁdf@ TRk@Ermdote, thoMotRb2hnd2 i S
controlled by a, switch 36 oriented on the el ongate bodétext ernal surface

proxi mate to a2 PigeR 2bfare Kelativebermal fnpige anthdig wRighb 1q sfficiepliserdited as a
push swi  ch or \Rnethe Noftl el PELRBP Y Windll Slvel haEapg dypor i on
yt t

12, and extendi exter erefrom §I' e swtch 36 cl dses ectronic
circuit bet weemanpuverbilite of theairbrush 30 whee iree.

A battery supply 34 is oriented within the internal cavity 20' for

15  providing a source of power to the motor 22. The motor 22 is controlled by a

switch 36 oriented on the elongate body external surface proximate to a finger of the

-user's hand. The switch 36 is illustrated as a push switch oriented within the
internal cavity 20 of the forward portion 12, and extending externally therefrom.

The switch 36 closes the electronic circuit between the battery supply 34 and DC

20  electric motor 22 for controlling the operation of the airbrush 10. The invention

contemplates that the switch 36 may include a locked position to prevent a user from

accidentally dispensing a spray pattern when not desired.

When the airbrush 10 is in the open orientation as illustrated in

Figure 2, the electric leads between the switch 36 and the circuit defined by the

25  battery supply 34 and motor 22 disconnect at electrical contact 38. See Figure Sa
for an enlarged view. Further, the tubing 30, which couples the air pump 24 to the
forward portion 12 disconnécts at rubber seal 40. Accordingly, the airbrush 10 is
inoperable in the open position having both the compressed air supply disconnected

and the electric circuit open regardless of the orientation of the switch 36.



20 electric nmotor 22 for controlling the operation of the airbrush 10. The

i nvention contenplates that the switch 36 may include a | ocked position to
prevent a user from accidentally dispensing a spray pattern when not

desired. Wen the airbrush 10 is in the open orientation las Ml st rated in

Fi gure 2, I c | eads between the switch 36 and ' Ly, defined by
the 25 béﬁ?gwehgﬁ%%ly 34 and notor 22 di sconnect at efggﬁpﬁ@%ﬁ%@%ntact 38.
See Figure 5a for an enlarged view. Further, the tubing 30, which couples the

air punp 24 to the forwar ortion 12 disconnect at.ru&k;e seal 40.
Accordingly, the ai rbru\é\ﬁe %Hﬁgs“o“‘l Wo%g't‘rﬁﬁ’ &he; ﬁr‘f"ﬁg POPAT Q{WFS g% i ng bot h
t he cglrrpr ess ]ged bady fl&tﬂéfﬂcﬁm{jﬁm@]{m@ictoﬁdmbﬁnd hid@ne he QutleCn@izleC4d hndREN

regardl ess of the agrientation of t swjtch, 36, -7 17 AUG 2006 |,

70041035223 POREAD d%s‘zf‘o‘{{’éipéqvﬁ‘?eﬁdly\%%\}ugﬁ{ggPéHPPéYIE,g CPWEYCF%‘?‘M%"})OM ion 12
of the el ongat ehe APPHmpWALHaNe 8P FRAhIRSI2ANTIR butleh AFHES 4425 hRAYAIEH &y Out | et
nozzle 44 and an inlet,  46. The inlet 46 is provided t he tubi ng 30

. inl | by, : :
suppl yi ng conpseagate pastion cpeparatingawith thefaryare poftiont He  Acsordinglypdie 0. The
outlet nozzle 4fadiseriqble¥RhdsahRilgRthetbubeSRRAL @4 POrtion cooperating with the
forward portion 12. Accordingly, the air chanber 42 extends through the
outl et nozzle 44. The renovabl e pen 16 conprises a liquid reservoir 48 and
nib 50. The renovabl e | . [ 2 of the
el ongate body such that tﬁh%eﬁ}og%gg%ffeéa%gwr%% %pﬁlggés%g‘r@?%ﬁtdlnygtends into
t he air chanbeThdemav@blEipen UG esopexgrea spihrthe fomeardiportipat 12 dislbelarfgatetbedyai r br ush
10, selectivel S ' | t he. r.. df4 ve the air
punp 24, thus é‘#‘%‘?‘ﬁ%ﬁﬁégﬁ’mé’kp@? ?&ﬁéﬁ%&%@gﬁﬁ%ﬁ?ﬂ s%q(ﬁernlﬁgleﬂgggll%rautzﬁlra @gﬁrhbf he inl et
46 and into the air chanber 42. The air stream illustrated as arrows
| ocated within the air chanber 42 .1l aboyt . t niLb 5 f the renovabl e
pen 16. The air stream ct ‘E‘q’h@ﬁ%*&i’gdﬁéﬁgnﬁafe I&o?@e&gﬁmsgﬂ@sseﬁm{ﬁq he ni b 50
by the Bernoul hﬁmﬂésftg@ﬁwiﬁjh_%ftf@usﬁﬂg%e @ibtoR 22 \tAhdIltBX ﬁtl_iehﬂr Pinfp ﬁg.tl%us@ﬁovﬁd]ﬂg ailr
Stream passes tan %irnsltreaz?l%’f pi‘éssur%&ﬁir%r@ugsﬁ the illllgt 4d Endsigtroa%g air cilgnq?)e?rh?m et

The air stream, illustrated as arrows located within the air chamber 42, flows about
the nib 50 of the removable pen 16. The air stream consequently draws liquid
15  particles from the nib 50 by the Bernoulli effect of the flow of air over the nib 50.
As the air stream passes the nib 50, it forms a mist which is sprayed from an outlet
orifice 52 of the outlet nozzle 44. The mist exiting the airbrush 10 is illustrated as

arrows located downstream and externally of the air chamber 42.

The internal cavity 20 of the forward portion 12 and the air
20  chamber 42 are separated by a rubber diaphragm 54. The diaphragm 54 forms a
seal within the internal cavity 20 and the removable pen 16. The diaphragm 54
further includes an aperture through which the tubing 30 extends. Accordingly, the
diaphragm 54 provides an air tight seal such that the only air that passes through the
internal cavity 20 and the air chamber 42 is the compressed air through the

25  tubing 30.

The outlet nozzle 44 is threadably engaged to the forward portion 12
such that the outlet nozzle 44 is adjustable relative to the elongate body. This
feature permits a user to vary the proximity of the outlet orifice 52 to the nib 50 for

adjusting the spray pattern. Similar to higher cost conventional airbrushes, the
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orifice 52 of the outlet nozzle 44. The m st exiting the airbrush 10 is
illustrated as arrows |ocated downstream and externally of the air chanber
42. The internal cavity 20 of the forward portion 12 and EZeA@J 7005 20 chanber
42 are separated by a rubber diaphragm 54. The di aphragm forms a seal
within the Wﬂ@@f"ﬁ%ﬁzz%avi ty 20 and the renovabl e pen 16. PERESHOHINAgmM 54
further includes an aperture through which the tubing 30 extends.

Accordingly, the diaphragm54 provides an air tight seal such that the only
ai r that passesadjhstahlehozzieet4 providesrralowaasti solutiaf fenpovitimg adjusabifitybaithel2 i s t he

conpressed air through th S i . e t I 4 1s..threadably
engaged to the %Qﬂa)&vﬁ UT%O?PF%H’ @Ee élgogﬁs%[rﬁg@s ttoﬁ’é cﬁ)%%’?%%ﬁ(%gﬁegsew4%er glr

adj ust abl e rel abétweer penk 6 oévapingicelobaby usel hhag sinfpdytanicyve pley mizzls 44 froser to
vary the proximity of the outlet orifice 52 to.the nib 50 for | usfing the
opray pat bern | eroruartRgriin e GGl Pishdrdh Sesbernane FRLER 5", Aa
2006 WO 20064/ 02&3&&cmmw@mmﬁafﬁaaﬁcﬁwﬁdlﬁme nozzl e 44 provides a | ow
cost solution for providing adjustability of the spray pattern, Further, if
the airbrush needs to be cleaned after excessive use, or between pens 16 of

varying color, the user mpye Siveidn feiley ordthfplaR? 2h® thé duflehozfe44 ¢ war d
portion 12, clean the nozzle 44 with water, solvent or the |like and

5
reconnect the nadustableip 3 Bositing sugh that de i 39 evients outrpfethe ﬁU@fﬁltoFigﬁe PR her

contenpl at es t hajyskhied MikEEs 162 The féﬁurb?cnﬂglﬂﬁs%%oﬁt%t%&%m h@fhsfuch that
the nib 50 extends out of "the outlet orifice 52 as illustrated in Figures
4-6, This feat upéurfesersr veprkpiece foeyriting disentlydheretie similar 40 a ggayentienal persur f ace
or wor kpi ec f.oﬁrﬁﬁ%} ng directly thereon, simlar to a conventional pen 10
or marker. The ni ‘'of the renpvable pen is preferably porous for enhancing
the flow of liquid particles drawn fromthe nib 50 and into the airstream
Further, —the porous nib pQ GRERRERS lKabRAED IsHr¥reAbly RRoR fof dfiahdig! @

within the renovabl e
the flow of liquid particles drawn from the nib 50 and into the airstream. Further,

D)

the porous nib 50 enhances the capillary action of the liquid within the removable
pen 16. The removable pen 16 may be provided with either ink or paint within the
15  liquid reservoir 48. The paint may be acrylic, oil-based, water-based or the like.
Further, for more specialized users, the removable pen 16 may be refillable such
that a user may mix his or her own colors and fill the removable pen 16 with the
desired color. Accordingly, the nib 50 may be removable from the removable
pen 16 in order to clean the nib 50 or replace it with a fresh nib 50. Removable
20  pen 16 may be provided with nibs 50 of varying lengths, diameters, or geometries

for providing further variations of spray, adjustability or patterns.

For providing further adjustment of the spray pattern of the
airbrush 10, the removable pen 16 is axially adjustable relative to the elongate body
to vary the proximity of the nib 50 to the outlet orifice 52 for adjusting the spray

25  pattern. The axial adjustment is provided by the engagement of the removable
pen 16 within the rubber diaphragm 54. Accordingly, the diaphragm 54 is sized to
receive the outer diameter of the removable pen 16 such that no air passes
therethrough. Concurrently, the diaphragm 54 is resilient enough to allow the

pen 16 to pass therethrough yet retains the pen 16 at a user selected position. This



pen 16. The renovable pen 16 nay be provided with either ink or paint within
the 15 liquid reservoir 48. The paint nay be acrylic, oil bazﬁb t er - based
or the like. Further, for nore specialized users, the reno @Z\;@@n 16 may
be refillablg, s at a user may mix his or her own colors and fill the
renovabl e peﬁ’olzé&%##pt he desired color. Accordingly, t &Qrﬁg%gqggys%% be
renovabl e fromthe renovable pen 16 in order to clean the nib 50 or repl ace
it with a fresh nib 50. Renovable 20 pen 16 may be praovided with njbs 50 of
varyi ng | engt hs, Tangemeftasial tragylatipgppreseribsd by grfopyasd iregiew of therrerapvablernent i ons
of spray, adj ust afiinbtacoR§taR@uts®ietamdi@r Providing further adjustment of the
spray pattern of the  airbrush 10, the renovable pen 16 is axially adjustable
relative to the elongate body to vary the proximty of the nib 50 to the

outlet orifice 52 for adj uan? : ﬁpﬂle%%g%?‘ﬁé“g%ﬁﬁ%%&vai‘ﬁf"f%ﬁh 184iHskent is

provi ded by the engagenent o e renov i n the rubber

di aphragm 54. Accequiring)thg usethie opempieraithmsb40; the Sormart partion 42 of the eldngatout er
di aneter of the r I e .
Concar rent |y, St nooay Sora s AR eheioS Bl ph B, 3Bt abRE e (AR BCRALRL,
pass theret hrougtllThiebhcoess @i iligsttdioel pelfigir® lags a Usshaped gtoaet &6 foosedt thoough Thi s

-9 17 AUG 20H 2004/ 0352 UsS2003/ 030484 range.of axial tran tion is
prescri bed by aV\198]FW &8‘”%85 i%g.n%g%ﬁfsﬁ%negg{ﬂgggé@gr%@ﬁgsuﬂ%ﬁnﬂ&lega%cs ﬁ'écthj#ﬂ%

out si de di anet er .thé asep mib§T gripothe teR@rrab surface ofitieusinovdbie peti Bd andoshiift therpenf t he
pen 16 without requiring the user to open.t ai rbrush 10, the forward
Portion 12 of t hdobtahgiiheckgatioqps dslRRDIN AGRTe Sie b ERNEDEaHS 8 15

provi ding acg@ss ddfustabR toe'Posaitinesupl thal the 1ibi50 XGHES Sut &F the louidt forifieel 52 n
Figure 1 as a U shaped groove 56 formed through forward portion 12. The

U shaped groove FSTBIERS e Sibsf tojcontaci2 Urfach A EkRiGEh that the user may grip
the external surface of the renovable pen 16 and shift the pen forward or
backward. As illustrated in Figures 4-6, the renovable pen 16 is 10

adj ustable to a position sReferipgiow lodigyp 3pgrenavablgpen o isgllustigied simpijast
orifice 52

to the aforementioned removable pen 16, yet further comprising a series of
configurations 60 formed externally about the body of the pen 58. The

15  configurations 60 enhance frictional contact between the external surface of the
pen 58 and the fingers of the user. The configurations 60 are illustrated as a series
of annular rings formed about the body of the pen 58. This feature is illustrated on
the removable pen 16 of Figures 4-6, however, is not necessary to operate the
airbrush 10.

20 Referring now to Figure 5, the airbrush 10 has a central axis 62 and
the removable pen 16 is generally co-axially aligned with the central axis 62.
Accordingly, the airbrush 10 is designed such that a user may operate the airbrush
in the manner of a common pen, marker or the like. All the required components
of the airbrush 10 are enclosed within the elongate body in an ergonomic hand-held

25  design of which is low cost, has a low weight, under one and one-half pounds, and
is sized to be held by the user. Further, the airbrush 10 provides adjustment

features typical of high end conventional airbrushes.

Referring now to Figure 6, an alternative embodiment airbrush 64 is

illustrated having many of the same functions and features of the aforementioned
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permtting the nib 50 to contact a surface or wor kpi ece. Referring now to
Figure 3, a renovable pen 58 is illustrated simlar to the aforenentioned

renovabl e pen 16, yet further conprising a series of confjgwﬁafﬂgﬁons 60
formed externally about the body of the pen 58. The 15 confi gurations 60
enhance fri &Q ¥WAHI35ESnt act bet ween the external surface BET/U$RO03/03e784 58 and
the fingers of the user. The configurations 60 are illustrated as a series
of annul ar rings formed about the body of the pen 58. This feature is
illustrated on é&hidireems ahl @npanisdf however Otie eanalvable peowe\of hirbiush 60has

necessary to operate th Iy brush .. 20 Referr.i wto Figure 5, the
ai rbrus hylo hag & PTANS anai‘;%a‘éi‘“%#% hag ﬁgeqtr@ﬁgg%lgge?ﬁ%nenl%usi@ lggﬁgl}% ly
co-axi al l'y ali gneghtivé it ahd @efic@illy’ ikerséting Gdth thé\eRapste %H% cehtth® aRisrggrorsh 10 is

desi gned such that a_user_rmy operate the airbrush _in the manner of a common
pen, marker or tHEEshad. T inglye cliginatos by REHFEMIHOLhAVIRE PISCRATRIBPISEH 10 are

encl osed within ;{)ib&alﬂl ndicd B A¥tratdd ﬁ'Fé@IrQS’.nRHﬁhGr, bAbfohfkfhArideaton of
which is |ow cost, has a | ow wei ght, under one and one-hal f pounds, and is
sized to be hel dregpvatiepensdp, a pegr iy Simply eemgve phapsh 160ng add prpther adihodtt ment

features 1ypi cal hfinglb GhelPile cfoREMEBS I Me Abhldh 62N ERrndrofe arighaliBidO Fi gure

6, an alternative e nent al l'ustrated having ny of the
same functions a@fdhe¢ eemayplls pems thextentipowof titei ebongate bodyp of the@irbaeh 64 woh

removabl o pen 1674 e AR teh ORI EAdon g RERARLE W SR Re T 1o

central axi 4068. redtwargportiani s 66 is inclined relative to and generally
intersecting with the elongate body central axis 68 of airbrush 64. The
incline elimnates the requirenment of having two separate pieces 5 pivotally
connected as illustrated iThehirytusk 68 of Rigtulecs hasprganontioadvahrageshwngpaligedvar i ous

W thout havi ng BenSplRen T SagEoy HRORAGr. Bhevirt BRICHUER WCFREE. ( ne
rearward porti one6 and central axis 68 allows a majority of the airbrush 64 elongate body to rest on
the back of the user’s hand for improving maneu{/erability and preventing the user
15  from experiencing a moment caused by the weight of the rearward portion 14 of the
airbrush 10 on the user's grip at the forward portion 12 of the airbrush 10.
Switch 69 is illustrated in phantom and oriented on the elongate body external

surface and proximate to a finger of a user's hand.

Another alternative embodiment airbrush 70 is illustrated in Figure

20 7, having many advantages similar to the prior embodiment. Similar elements retain
same reference numerals, wherein new or different elements are assigned new
reference numerals. Unlike the prior embodiments, the removable pen 71 of
airbrush 70 is mounted externally with respect to the internal cavity 20 of the
airbrush 70. The removable pen is oriented in such a manner that the nib 50 extends

25  at least partially proximate to the outlet orifice 52. The airbrush 70 elongate body
has a central axis 68 and the removable pen 71 is provided with a pen axis 66 which

is inclined relative to, and generally intersecting with, elongate body central axis 68.

The airbrush 70 includes an outlet nozzle 72 mounted to a forward
portion of the airbrush 70, and at least a portion of the internal air chamber 42 is
30  defined in the outlet orifice 52. Further, the nozzle 72 includes a pen support
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of the renovabl e pens 16 extends out of the el ongate body of the airbrush 64
such .that a user may adjust the axial position of the renovable pen 16 by
biasing this 10 rearward portion. The airbrush 64 of Figurlegf BGhH86 er gonomi c
advant ages nv% r(ﬁgl i.zed in the airbrush 10 of Figure 5. Particularly, the
canted angl e'BétMEE he pen axis 66 and central axis 6&CAUSHREONHaj ority
of the airbrush 64 elongate body to rest on the back of the user's hand for
i mprovi ng maneuverability and preventi na%t he user om experiencing a

15 f
moment caused by DFarket g cxiending thesefrom, LiepeR sHBRA Qsﬁ&fﬁwtaﬂrﬁ@m 1§ HEh 10 on

the user's grip atmbvule pénat dsue®rthitOhe Idb B0 ishétarhdlr UsWnskidam ol GRI69 s
illustrated in phantom and oriented on the el ongate body_external surface

and proxi mate t o PEOXimalg g the putlet grifice 2. Ehgesforay1he #E ptream @xiting the Qutlet AEBIEE nent

ai rbrush 70 is ilshyptysab& thenibis@dhdcolidbls iquill XikibEs, RN inBd UAN R AR StrSini | ar o
the prior enmbodinent. Simlar elenents retain sanme reference nunerals,

wherei n new ot difer ganemtingp 8i¥nt s are assi gned new reference nunerals.

Unli ke the prior enbodinents, the renovable pen 71 of airbrush 70 is nounted
externally with respect to the internal cavity 20 of the airbrush 70. The
renmovabl e pen is oriented The smevatie pemplefurthérancludes arsetiesodf corfigmationg 36 at

| east partially i etrori fi } ongat e
body has a cent ?érﬁi%g%g (T%lﬁ8@8%{%112&[Sﬁggéreénlgl\%aelbi{ogﬁglerﬁgoflfP!agreg{rllg%/%fag%gsthvllQ ef'aﬁga pen
axi s 66 which i suchntbht thertmoshizt pere71 B threaddblyengaget withithe perssappornbraciet h,

el ongate body central axi.s .68, The airprush 70.incl.udes an outl.et nozzle 72
mounted to a forvdr dediliednn sretind) Al Pl g0siihg o o eBtatlé 8P 7 on o
tEe i nt elr nal 1@i r relaavebrrthd Heh Sup@Et batkendd bynrotdniag ohy temiovablefpes §152Thifur t her
the nozzle 72 inc¢ludes a pen support _-11 7 AUG 200 WO 2Q04/ 035223
BT [ 352003 0307 S5POIF cRREESY ASURRERGPH e, BRI A PR perals, abrt Blacket 74
retains and ori ebfiselitly | RERUAAGusEAEht 61the dEBruki ) s;srbyegﬁttelan.Sﬁuﬂttsenﬁasﬁe@r nal |y

downstream from and proxjnate to the qutlet orifice 5 Therefore, the.air
streamexiting t RasefNp=¢asiy interghange pens 71 of varying color by merely unscrewing one

pen 71 and replacing it with another.

15 The invention contemplates that the airbrush 70 may be used in
combination with any liquid reservoir other than a removable pen. Accordingly,
Figure 7a illustrates an alternative outlet nozzle 78 having a relatively small paint
cup 80 affixed thereon. The paint cup 80 is coupled to a liquid inlet within the air
chamber such that compressed air passing therethrough collects liquid particles from

20 the liquid inlet.

The paint cup 80 option allows a user to employ only a small amount
of paint, as needed. The paint cup 80 is also relatively easy to clean. The user
merely removes the outlet nozzle 78 from the airbrush 70 and cleans it with water,
solvent, or the like. The outlet nozzle 78 may then be reattached to the airbrush 70

25 - and compressed air may be driven therethrough to dry the outlet nozzle 78.

The paint cup 80 option is ideal for use when only a relatively small
amount of paint is desired. Such applications include highlighting or shadowing a
workpiece or surface. Other applications include painting a small workpiece such

as fingernails or toenails.
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52 flows about the nib 50 and collects liquid particles, entrained into the
air stream 5 for generating a mst. The renovable pen 71 further incI udes a

series of configurations 76 formed about an external surfa Mg
configurati 6 a illustrated as threads such that e% £ pen 71
S threadab?@ﬁgﬁ%{%%%with t he pen support bracket k@%@f’s +a user
may adj ust the axial position of the renovabl e pen 71 10 relative to t he pen
support bracket 74 by rotating the removable pen 71. This feature prow des
adj ust ment of the ori ent at Refrang nave tor Bigerealbl anqthes ajternaiive embadipgent quiat| v

sel ective adj ust iphie @b i{ 1 h‘ﬁs@diéd?rﬂﬁhaFQ tﬁpgﬁxwe@t&%ammﬁutﬁetb%tletvfto%zle g user
may easily- interchange pens varyi ng col or 6y merely unscrew ng one pen
71 and repl aci ng ifieludgsairecgpoidformed within an ¢xicraptsu ncechrtltee‘rmlean@zletSHat he he

ai rbrush 70 may E554 r than
a renovabl e pen. t}gt elg%ggdéﬁl]esg%ﬁmqure a |f’ arlllgttaier?l’%'ﬂ\h)é{l tEI)N (ﬁu\}(gh%tlet
nozzl e 78 having &.r &k dhd Omhgrescdimlr fmsnhroughlme&jr ahfmbeed2t itenollents liqkid pai nt

80 | ed 4.t hi I
Comprossed it pRetiid Bt pulFhiecty MokRF o fopRAFRRE oBtML BBy (o

liquid inlet. Therjized2 of the oﬂﬂetamzle)&Z aThis\featae tsssknilamnehqol’pm thepaintacup mal |

anount of paint,,as ne also rel ativel to
cl ean. The user ‘?%‘Pﬁ?‘&%ﬁ\?gé“ F%Bre%cﬂf rrffﬁezsil%é CH3 LAY, rﬁ@gé‘%{}f %geﬁ 70 and
cleans it with watobime ofSkuid et des nbhigave ial @xteriabpaink dupt0Nelich fay Entefdtet hen be
reattached t the I rbrush 70 25 and conpressed air may be driven
therethrough &Ehﬁérl&?ﬁ"&f” ZV€T78. The paint cup 80 option is ideal
for use when onIy a relatively snmall anount of paint |s desired. Such
applications include highl T?;htl ng.or shadowi ng a. workpi ece or_surface. O her
[

appl i cations include pai nt ilHgeRbaiments Histeapd and @‘iﬁ%‘lﬁbeddg Higwigfet.n/aiand 7by
toenails. -12 AUG&H38an MBredOb a8 ndrtetiul/®? PQ34 VA pet 16 partially extending

within the airbrush 70. Accordingly, this feature leads to a much more streamiined

airbrush 70. This design provides that the battery supply 34, motor 22, and air
15  pump 24 are aligned generally coaxially such that the airbrush 70 has a smaller
external grip surface in comparison to prior embodiments. Furthermore, the
external grip surface is generally tapered, increasing in diameter from the outlet
nozzle 72 to a rearward region of the airbrush 70. This ergonomic design also
provides at least one air intake port 32 formed within a rearward portion of the
20  airbrush 70 such that a user’s hand will be less likely to interfere with the air flow

to the air pump 24.

Referring now to Figure 8, a preferred embodiment airbrush 86 is

illustrated. In this embodiment, many of the operating components of the airbrush

86 are offset from the central axis 62. For example, the battery supply 34 is oriented

25  within the internal cavity 20 generally parallel to the central axis 62 and offset
therefrom. The motor 22 and air pump 24 are oriented within the airbrush internal

cavity 20 spaced apart from the central axis 62 and adjacent to the battery supply 34.

The airbrush 86 is relatively ergonomic such that a majority of the mass of the
airbrush 86 is located proximate to a back surface of the user’s hand for resting

30  thereon. Further, the switch 36 is oriented protruding from the housing in an

external grip region for selective control by the user.

-13-



Referring now to Figure 7b, another alternative enbodi nent outlet nozzle 82
is il{ustrated. Simlar to the previous enbodi nment, the ou{ IH@E zzle 82
i'ncl udes a recess 84 formed within an external surface of c; | et nozzle
82. The r fines a liquid reservoir coupled tq the air chanmber 42
by a |iqui z&ﬁrs?ﬁ(}é*?’é%ggl. As the conpressed air flows thr SGiPRHEOW$* chanmber
42, it collects liquid particles fromthe liquid inlet 81 and forces the
liquid particles out of the outlet orifice 52 of, the outlet nozzle 82. This
feature is simlar in thedUtq e staeked grigptation of the girbrysh $compopantss A{aEReri n
Figure 7a. The rb%ﬁ&%%uﬁély@aﬂs GRREraed i@c&gﬁa@fsbry & MriciehbRimentO! ¥hElagder! 1 qui d,
yet does not have ah external paint cup 80 which may interfere 10 wth the
grip or view of beRerysypply 3#Hacresspolie fie qvirad etwepnahanging abbatteriefe e n
Figures 7, 7a a ' L iRRr, |
rempvanl ¢ pen 16k ARfeR0r 4 ARhEBE Broties 1 0 SORSD rpt Mt n 1,
this featured| edds also im compirison te thetpriva etribndichentsi rBreulstge? Pen $Hiincludes agn

provi des that t . ' . re aligned
general |y coaxi 2%%’9&%@&# %&? 811[ %ué:ﬁghllartbrﬂr?%gﬁerégj nﬁgfs?{ril:a(?ﬁsﬂrlreaI de“?lu{?&eié fJe}rgﬁai? grip
surface i n conpandressed far rppatitive embamadiinems sse. Furt hernore, the external grip
surface is generally tapered, increasing in dianeter fromthe outlet nozzle
72 to a rearward region of the airbrush 70. This ergonom c design al so

provi des at |east one air Thepsferedentbodizhenosirbrastvgad dlsopeamitearewaward@ndt i on of

the 20 airbrush such_ that a, user''s hand will be.less likely tg interfere
with the air fl %?hetﬂfnt R0 ﬁftFndp?Htrﬁ%%.hoF@?%&n?’f W@Vﬁb‘\ﬁ a.LcBeSf!F(b@P ée%gg %’t‘cbr ef erred
enbodi ment @ r brekist ihBbset thay |rbd_dlilgﬁﬁtéﬁcﬁﬁ1 e pBnst 8. SUSIMROHE MBihk opeiMaiBiushhe
operating conponents, of the_ airbrush 6 are offset fromthe central axis 62.

For exanpl e, th&mbagimenypedy, jsss spmpangnts ag¢ reguiredthysyeduaing the mapufacumngaad cavity
20 general |y pargdib@lis tRtst he central axis 62 and offset therefrom The notor
22 and air punp 24 are oriented within the airbrush internal cavity 20

spaced apart fromthe central axis 62 and adjacent to the battery supply 34.

The airbrush 86 is relati ggls YirGruBP R s G "‘ﬁ”ﬁE% % E‘l@éve@d@nﬂéc;xéd%’tﬁ%e l‘icl?&ngass of

the airbrush 86 is | ocat proximate to a surface o e user hand
for resting and generally coaxial with the central axis 62. The sleeve 90 is sized to receive a

15  portion of the pen 88 therein. The sleeve 90 is formed of a suitable material such
that a desired amount of friction is provided against the external surface of the pen
88. The desired amount of friction may be sufficient to maintain the orientation of
the pen 88 relative to the housing. However, this frictional engagement of the
sleeve 90 and pen 88 is minimal such that a user may easily overcome the friction
20  to axially translate the pen 88 for adjusting the spray pattern or interchanging pens

88. Accordingly, sleeve 90 may be formed of an elastomeric material.

With reference now to Figure 9, an alternative embodiment airbrush

92 is illustrated in accordance with the present invention to allow the user to easily

adjust the flow rate of liquid and the spray pattern. The airbrush 92 is similar to the

25  “break open” airbrush 10 illustrated in Figure 1. However, the airbrush 92 includes
a nozzle 94 that is coupled for rotation relative to the forward portion 96 of the
airbrush 92. The nozzle 94 includes a pair of inwardly extending followers 98
extending within the air chamber 42. An alternative embodiment pen 100 is
illustrated oriented within the forward portion 96. The pen 100 has a nib 50

30  disposed within the air chamber 42 for providing a source of liquid particles into an
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30 thereon. Further, the swtch 36 is oriented protruding fromthe housing in
an external grip region for selective control by the user. @ﬁ @ AUG 2056
WD 2004/ 035223 PCT/ US20031030784 Due to the stacked orienf dt o’ t he

ai rbrush 8 s, a larger battery supply 34 is illustrated in

conpar i son%ég{’;gri}lagsﬁgenbodi nents. The larger battery suBSTSZW PN eases t he
time required between changing of batteries. The stacked design of the

ai rbrush 86 also provides for a relatively |larger elongate pen 5 88, also in
conpari son to t A& sgeampagsingoereErough. THE nearl§lns provided withca cicramferentiahy ger
l'iquid reservi Otaf 4GBk 10 forbeRBRAIR theBout.| TR Qln &ft& ﬂo@gé éﬁié&%l:r%ﬁé‘ 88 1s
i ncreased for repetitive and continudous use. The preferred enbodi t

ai rbrush 86 al séhepidllawers B puchrthatrthe aivdd0 efendsdhiough 88 foowsns A§candithe of t he

housi ng, for pryi.di ' 10, fhat -the. s y
readily inter chg#gagbgg)rl\@&ggg%ﬁ%ﬁ:%éﬁ? cﬂcgl@;%%ggat?tg%g%q,s %@%F%@%ldéﬁhg{osﬁmnt pen,
| ess conponent s usargotationallyeadjustsube rasiial orianatioreofhtha wbzale G4, thg foltoavern® eri al s
costs. The airb i_ncl ude A . ected to t housi ng
and generally c?é@?eas%@ﬁb‘%%ﬁe%%gg%éﬁ%a%?@gﬁagﬁlﬁg&gl%}éiggosgﬁniogﬁg PFd to
receive a 15 pdfd.i Bhe aifbrodhed2ineiuds a compredsion sfitig KMaeseedWidiis tiairbmeh of a
The. ext ornal - suSPAE SrPYAREERt T epARY Bk pf e RancR: D B BEe O hay be
sufficient to npositiai of thduirbeushed2t dieipen108is comipupaly Bised fdrdatdAck Gatt the _
i Al sucly ¢ hatm e d02 R FoRRrRg Sndett bt ey F Suemsn a0 1y
translate the pefevefied Somardiating rdldtive Reths PordMrdRirtiG 96, AltetratiRdlE haRghk® pens
88. Accordingly, sleeve 90 nmay, be fornmed of an elastonmeric material. Wth

reference now t & e digue §,°“§W%H¥%rt%’@qz§lé %78 8¢ fEed loothe o paggion) 26
illustrated in Qﬁ@ﬂF ?@ﬁ]ﬁﬁ) Wrdthed Pfth@!h?e??d"ﬁdjﬁsf%@%lhm poSitigh bW hiBBOURET tO

easily adjust the ow rate of quid and"the spray pattern. The airbrush 92
is simlar to tRezzle94.

15 When the followers 98 are oriented at the forward peaks of the cam
track 102, as illustrated in figure 9, the followers 98 urge the pen 100 in a
rearwardmost orientation wherein the compression spring undergoes its maximal
displacement. As the nozzle 42 is further rotated, the engagement of the followers
98 with the decline of the cam track 102 permits the pen 100 to extend forward as

20  biased from the compression spring 104. Of course, as the followers 98 are
oriented within the rearward peaks of the cam track 102, the nib 50 is extended to
a forwardmost orientation relative to the airbrush 92. Although the cam track 102
is illustrated on the pen 100, the invention contemplates that a cam track may be
formed within the nozzle 94 and a corresponding pair of follower configurations

25  may be formed to the pen 100 for engaging the cam track.

In summary, the present invention allows a user to experience the
benefits, such as adjustability, quality of flow, portability and various color
combinations, typically provided in a high end airbrush product, incorporated into

a unitary low cost, ergonomically designed airbrush.
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25 "break open" airbrush 10 illustrated in Figure 1. However, the airbrush 92
includes a nozzle 94 that is coupled for rotation relative to the forward
portion 96 of the alrbrush 92. The nozzle 94 includes a pditAdf Q%mardly

ext endi ng Rﬂ%hﬁ¥§%§ extending within the air chanber 42. An alternative
embodi ment 'p Ps illustrated oriented within the PST@E?H“%@FVlon 96.
The pen 100 has a nib 50 30 di sposed within the air chanber 42 for providing
a source of liquid particles into an -14 17 AUG 2006 WO 2004/035223

PCTI US2003/ 030784 ai r st rWhi§ sabedimgnis nef, e nin¥emian have hren illngrared #dovi ded
with a circunfejapibedl it 20t inRkked @t ﬁlesrenaﬁbdaﬁhaﬁmtds&a&%a%bﬁ% aliThe cam
track 102 is sized to engage the followers 98 such that the nib 50 extends

t hrough the f ol pesgiblesfonas g dletlmeenuemgag@ar fthg Metdsrused @ Hecdpecifigation aek 102
regul ate the nigf,gs @?ﬂé@{;‘ 119foh?5'9h@rttgmmnﬁﬁ 1? h‘aﬁ?ﬁ 1§J§tﬁfers§&td%dt%ﬁ’6uk¥hﬁ§é qusts the
radial orientation o e nozz ower s rogressivery trave

al ong the cdm t may ke megde mtbwtalcparrgng fremabe spiritpwdisconsrof dlie inMentioen  100. The

ai rbrush 92 includes a conpression spring 104 secured within the airbrush 92
and cooperating wth the rearward end of the pen 100. Thus, in the closed
position of the ai Tbrush 92, the pen 100 is continuously biased forward such
that the 10 camtrack 102 is continuously engaged with the foll owers 98. The
pen 100 is prevented fromrotating relative to the forward portion 96.
Alternatively in this and in the Figure 8 enbodi nent, the nozzle 94 can be
fixed to the forward portion 96 and the pen 100 is rotated by the user to
adjust the relative position of the nib 50 and nozzle 94. 15 Wen the
followers 98 are oriented at the forward peaks of the cam track 102, as
illustrated in figure 9, the followers 98 urge the pen 100 in a rearwardnost
orientation wherein the conpression spring undergoes its maxi nal

di spl acenent. As the nozzle 42 is further rotated, the engagenent of the
followers 98 with the decline of the earn track 102 permts the pen 100 to
extend forward as 20 biased fromthe conpression spring 104. O course, as
the followers 98 are
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oriented within the rearward peaks of the camtrack 102, the nib 50 is
extended to a forwardnost orientation relative to the airbrush 92. Although
the camtrack 102 is illustrated on the pen 100, the invegtfmfa%ntenpl at es
that a earn track may be fornmed within the nozzle 94 and correspondi ng
pair of folwoweesardigurations 25 may be forned to theRaR2dM:He €ngagi ng
the camtrack. In sunmary, the present invention allows a user to experience
the benefits, such as adjustability, quality of flow, portability and

vari ous col or %Jﬁ%( té]?&ﬁdEltﬁﬁj cally provided in a high end airbrush
product, incorporated into a unitary |ow cost, ergonom cally designed
airbrush. -is 17 AUG 2006 WD 20041035223 PCT/ US2003/ 030784 Wi | e enbodi nent s
of the invention have been illystrated and..described, it is not intended

t hat these enbodi nents iIP'ustr Fé“@ﬂ‘g" WS al | possi ble fornms of the
invention. Rather, the words useelongatd budly aeimgfandatkeimahcais andGincstedial
description rather than Ih%ﬁti n, arifj it is understood that various
changes 5 may b&REHER P RS d%g};?rllai“ﬁ]ma $P¥M the spirit and scope of the

invention. 516 17 AUG 2090 C M€tr Brbid) dpiémad Rithinlihe 86/ Rt 4avifHAT 1S

CLAIMED I S: | An airbrusb conprising: an_ el ongate body having an internal
cavity and an external gl 3T BYRP QEentedWitn theibedy intermal qaxiy akopsralisely - 5 a pC
electric notor Qrivenbethewhdtbd;n the body internal cavity; an air punp oriented
wi thin the body internal cavity and operativel driven by the notor; a
switch oriented on the el 6&‘\}!}%&@@6@9%%@@%@‘%’9@!ﬁ%iémﬁlr%‘ifaﬁeaﬂrémﬂ@tet@ fi nger

of a user’s hand;fBdof a user's hand; and

10 a removable pen having an internal liquid reservoir and a nib, the pen

cooperating with the elongate body and at least partially extending into a portion of
the elongate body which defines an internal air chamber having an outlet nozzle and

an inlet coupled to the air pump;
wherein the user, grasping the elongate body, selectively actuates the
15  switch to cause the motor to drive the pump providing an air stream of pressurized
air to the air chamber which flows about the nib of the removable pen, drawing
liquid particles from the nib into the air stream to form a mist which is sprayed from

an outlet orifice of the outlet nozzle.

2. The airbrush of claim 1, wherein the nib is porous for

20  enhancing the flow of liquid particles drawn from the nib and into the air stream.

3. The airbrush of claim 1, further comprising a battery supply

oriented within the elongate body for providing a source of power to the motor.
4. The airbrush of claim 1, wherein the elongate body has a
central axis and the removable pen is generally coaxially aligned with the central

25 axis.

5. The airbrush of claim 1, wherein the elongate body comprises

at least two separate body pieces cooperating together to retain the removable pen,
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10 a renovabl e pen having an internal liquid reservoir and a nib, the pen
cooperating with the el ongate body and at |east partially ,ﬁt@ﬁd@gg into a
portion of the elongate body which defines ail internal a aber havi ng
an outl et an inlet coupled to the air punp; wherein the user,
graspi ng t%@”@’ﬂ%gg’e body, selectively actuates the 1BCHESEWHONFBIcause t he
notor to drive the punp providing an air stream of pressurized air to the
ai r chanber which flows about the nib of the renpvable pen, draw n l'iquid
particles fromthe nib irfo theeaaifbrashrefglaimol f Wherel thesair manp fis brayed
from an outl et 4&defila§ & befiowdurit | €t nozzle. 2. The airbrush of claim 1,

wherein the nib is porous for 0 enhancing the flow of liquid particles
drawn fromthe nib and into the air stream 3. The airbrush of claim1,

further conprising a battgry slt};gpjir}gn}gﬁioﬁafaﬁg1)"@rﬁé}leiﬁ_th ﬁ@ﬂ%&g@%{%ﬁ??ﬂﬁ{ for

provi ding a source ofbgomer to the notor. e alrbrus

wher ei n the el ofgyautputisbaly prayided witheaw acegntrickdrivesnedperaéng with wiriepysem i s
generally coaxially aligned with the central 25 axis. 5. The airbrush of
claim1l1, wherein the elongate body conprises at |east tw separate body

pi eces coopérating toget her t Theeticbrushtdielaimniywetierein phe elongdtd bady Basta 2606 WO

2004/ 035223 PCTf US2003/ 03 4 6, e ai.rbrush.of..claim?l1 herei.n, the air
S DoO2 0, e bonaal it G0 ¥ eayabliteh 6 BiVRba St B o Sigtunlll
wherein the DC sdlsivene andgnerallp aterseuting wiithuthe elbmdate fidg\eded awist h an eccentric

drive cooperating with the air punp. 5 8. The airbrush of claim1, wherein
the el ongate body has a central axis and the renovable pen is provided with

a pen axi s which is incliged Telagbtuvieoftaidng whierea Bé liyuill AseveR ebrtiis Wi th the
el ongate body central axis. 9. The girbrush of claim 1, wherein the liquid
reservoir cont afJVhich saturates the nib and is drawn into the air stream as liquid ink particles.

10 10.  The airbrush of claim 1, wherein the liquid reservoir contains
paint which saturates the nib and is drawn into the air stream as liquid paint

particles.

11,  The airbrush of claim 1, wherein the total weight of the

airbrush is less than one and one-half pounds.

15 12.  The airbrush of claim 1, further comprising an elongate slecve
oriented within the body and partially extending external to the body, the sleeve
being adapted to receive the pen therein such that the pen extends, at least partially,

into the internal air chamber.

13. The airbrush of claim 1, wherein one of the pen and nozzle

20  has a circumferential cam configuration, and the other of the pen and nozzle has a
follower for engaging the circumferential cam configuration, such that rotation of

the pen or nozzle axially adjusts the pen relative to the body to vary the proximity

of the nib to the outlet orifice for adjusting the spray pattern.
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i nk which saturates the nib and is drawn into the air streamas liquid ink
particles. 10 10. The airbrush of claim11, wherein the Iiﬂgilﬂlﬁrﬁ@ervoir
contains paint which saturates the nib and is drawn into t W8t r eam as

| i quid pai Ry 2&?3[05%9;4 es. 11. The airbrush of claiml, m%g{ﬁﬁggooglggq%ot al

wei ght of the airbrush is |l ess than one and one-half p The
airbrush of claim1, further conprising an elongate sleeve oriented within

the body and partially extendi external .to the body, the sleev bei ng
adapted to receive the peL‘F‘t he W‘?&F@w?fm‘ 1 ef?é‘h*’@é%@,bogf%l‘r&%t
partially, intQotnpsesd €rdatd dbrtionakd esrwai portide ACHBInGSthe Qfir ehamnbir 1,

wherein one of fthe g}ﬁg and nozzle 20 ﬂas a circunferential cam .
configuration, aHem GTEip B OHYRS T9ZHE dhA SARAFHF POFHER EPOPEING WA the

engagi ng the ci kgatEp6itioh 3l @At BRMNMukIBUAREIeq! adfabiahle troRtive ®F akifefwad the
pen or nozzle axially adjusts the pen relative to the body to vary the

proxinmty of tRertionio veryepresimiyiof e qutlgicorifice ta fieunl forpdiuskngibe sBrapat t er n.
17 AUG 2006 WO,20041035223 PCT/ US2003/ 030784 14. The airbrush of claiml,
wherein the el oggate body further conprises a forward portion, the forward
portion including the air chanber internally, wherein the outlet nozzle is a

separate portion cooperati{g V%ﬁeh?il&.%‘a?hoﬁoa,&%dléjo&&’%ﬂ’ ?ﬂécgutlel?ar[OﬁthS out |l et

nozzle is adjustable relative to rd 5 gortion to vary e proximty
of the outlet onrijbitalde taa pdsisionisclf tat thelpib sxtendy ouhef thpoutiet opfide; permittiei®, The

ai rbrush of cl agﬂgg%ié{oen ?Jc?&&:r%%lg{)ﬁ%hﬁ)ﬁqc@zz' e is adjustable to a position

such that the n S ou e o et orifice, permtting the nib to
contact a surface or workpiece. 10 16. The airbrush of claim1, wherein the
renmovabl e p is axially djustable relat.ive to the el ongate body. o vary
the proximil of the nib 16t s uhpt Aim'E lrlrein e SR8 Bor Bikialf oy
pattern. adjustable relative to the elongate body to vary the proximity of the nib to the outlet

orifice for adjusting the spray pattern.

17.  The airbrush of claim 16, wherein the removable pen is
adjustable to a position such that the nib extends out of the outlet orifice, permitting

15  the mib to contact a surface or workpiece.

18.  The airbrush of claim 16, wherein the removable pen includes

a series of configurations for allowing a user to adjust the pen axially.

19.  The airbrush of claim 16, wherein the elongate body does not
fully enclose the removable pen, providing access to the removable pen sufficient

20  for the user to grip an external surface of the removable pen.

20.  An airbrush for dispensing liquid particles, the airbrush
comprising:
an elongate body having a forward portion and a rearward portion,
the forward portion being pivotally connected to the rearward portion;
25 a DC electric motor supported within the rearward portion;
an air pump supported within the rearward portion and operably

connected to and driven by the motor for providing forced air;
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17. The airbrush of claim 16, wherein the renovable pen is adjustable to a
position such that the nib extends out of the outlet orifice, permtting 15
the nib to contact a surface or workpiece. 18. The ai rbrus? qj (,zh i m16,
wherein the renovabl e pen includes a series of configuratigns for allowi ng a
user to adj 0%0200k@3mN axially. 19. The airbrush of clai mcts2osesedsn t he
el ongate body does not fully enclose the renovabl e pen, providing access to
t he renovabl e pen sufficient 20 for the user to grip an external surface of
the renpvabl e pen. 20. An gliguid souftellSated ivaiBRIvaE Bngdtébody AV pbRion, thde
ai Tbrush conpri si ng: an el gngat e body havi n_g a forward portion and a
rearward porti onlquil sauree, hayanesa pigrofiparpus aisgiabangds Lguid reseRBEt ed to the
rearward portion; 25 a DC £h@slemdunt®idthe SBRRIK bR f¥viadl Porkfdf ah®aperay
portion; an air punp supported within the rearward portion and operably
connect ed to andCepEcied e alpumptien Pasging hedoiced pig these Baengl r: - 19 17 AUG
2006 WD 2004/ 035223 PCT/ |k GhEH Wit hin, t he

4 %93([ ﬁgfﬁzlq?lrg%fi a‘hﬁ}ﬁﬂ ile REMIe nérgﬁf‘hﬁgl%gfté {8 the

el ongate body forward portion, _source having a por ous
materi al and a | nipsheh thatfercedair flows ahont the nibond celtkcts diquidepastialesfaone themily
forward portion g?ﬁf : IREC 10 | f Qr | he
forced air there r0 g%g%%q@ﬁgnﬁﬁgﬁé%&gﬁlﬁ%l}&gﬁ fagtlrgr’tr%egM UMB 'tlthot?rﬁh etocﬁlgl%{n%gﬁz e
general ly proxi mate to thewhanib tedotwardand rttoamastporiions faromerainoectablesacini b and

collects liquid l.cles fr th i forces the.liquid particles,
entrained in theﬁ'%l[% ugctrr agrﬁrgaroﬁqu egftﬂ%ﬁli%ng%%hog}’ a%‘ffef"{h?yefm%@l"g? VEE Por war d
and rearwar difpor ligwidsowtes. i nt er connect abl e such that a user may break open
the el ongate body and readily interchange a variety of 10 |iquid sources.
21. An airbrush and paint pen in conbination conprising:

21.  Anairbrush and paint pen in combination comprising:

an airbrush having an elongate body, wherein the elongate body has
an internal cavity and an external grip surface to be held in the hand of a user;
a DC electric motor oriented within the body internal cavity;
15 an air pump oriented within the body internal cavity and operatively
driven by the motor; and
a paint pen having an internal liquid reservoir, a nib and a series of
external configurations, the paint pen being axially adjustable relative to the elongate
body, and the paint pen cooperating with the elongate body and at least partially
20  extending into a portion of the elongate body which defines an internal air chamber
having an outlet nozzle and an inlet coupled to the air pump;
wherein the user selectively controls the motor to drive the pump
providing an air stream of pressurized air to the air chamber which flows about the
nib of the paint pen, drawing liquid particles from the nib into the air stream to form
25  amist which is sprayed from an outlet orifice of the outlet nozzle; and
whereby the user may adjust the axial position of the paint pen by
gripping the external configurations and selectively translating the paint pen relative
to the elongate body to vary the proximity of the nib to the outlet orifice for

adjusting the spray pattern.
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an airbrush having an el ongate body, wherein the el ongate body has an
Internal cavity and an external grip surface to be held in t@@ ri d of a
user; a DC electric notor oriented within the body i nternal / @i@@; 15 an air
punp ori ent L 1hi .t he body internal cavity and operatjyel riven by the
not or; and gﬂ)p%‘\‘“r#sggn having an internal liquid reservo]r’&,emgm?ﬁq%ogﬁd a
series of external configurations, the paint pen being axially adjustable
relative to the el ongate body, and tlg‘g pai nt pen cooperating with the

el ongate body and at | east?Zpar ¢} BMOy2DOPIOBIS i anbrush Bayipg ghclengats e

el ongat e body Whiddy, d@fotdiean aR phmp Qp&atively drifdhdPafE mobdt\dnl Sodfledidtdnalir N0zzl e
and an inlet coupléd to the air punp; wherein the user selectively controls
the notor to driNezlerer foreipe ais thepsthrongh, Abe RANCOBDFISMET of pressurized air to

the air chanber which flows abQuiniidi®odPhivi Reerhdhighi 3wy ng liquid
particles fromthe nib into the air strgamu?éom# orrrn_ ilgﬁlggren&a&f\ﬂ%}q%h S
sprayed fromPan outlet orifi ceadhb foreed of iperous guat¢rial affingdvipenelsyd ohdheuser nay
adj ust the axial L1 . ' . (FMeTe] ext er nal
configurations atﬁgaiﬁ‘é“?pﬂ’f‘{/&?‘?%ﬁ?ﬁ%@ﬁ% ]F%én péllqﬁ{a lg%ﬁ‘;Jr?lgl ative to the

el ongate body to vary the proxiwietein thf pentigadapted toocopperato mtithein agbiugh, sechf or

adj usting the spgay, r = 20. [ 23 .

PCTI US2003/ 0307 65255€ %giﬁ ?sea%%a\yﬁéﬁlélg‘é%@v&%‘?‘gﬁg éhevvﬁq%ﬁ)sg‘ﬁ”%?‘rﬁﬁ? EEhUR SRS an

el ongate body, a least partialpningi an gingireamformdd byethy noeziegen by the notor and
coupled to air nozzle for forcing air therethrough  the pen rising:. a
t ubul ar body“havi ng an interna®™ fethHaFesérgFWoﬁ%Pre%ﬁﬂ 2 ﬁlrrﬂrgv‘?etﬁfﬁ%n%]eof °
porous material giftfrusheflowthedigh eidai® hodzlkcandt dboud the oiteditawingfliguiddpaggdiesect i on
with the internﬁ}r | i ui,g,reservoir; wherein the ggn isa%ﬁzlpte&ﬁto cooper at e
with an airbr us o RHnib g the aigstican 1 forgua mist yhichiis spr QupiigRirhRIskiy ¢ he

ai rbrush when t hg,dpen ni b extends

whereby a user may selectively translate the removable pen

15  to vary the proximity of the nib to the outlet orifice for adjusting the spray pattern.

23.  The removable pen of claim 22, wherein one of the pen and
nozzle has a circumferential cam configuration, and the other of the pen and nozzle
has a follower for engaging the circumferential cam configuration, such that rotation
of the pen or nozzle axially adjusts the pen relative to the body to vary the proximity

20 of the nib to the outlet orifice for adjusting the spray pattern.

24.  An airbrush comprising:

an elongate body having an internal cavity and an external
grip surface to be held in the hand of a user;

a DC electric motor oriented within the body internal cavity;

25 - an air pump oriented within the body internal cavity and

operatively driven by the motor for providing an air stream of pressurized air;

a switch oriented on the elongate body external surface
proximate to a finger of a user's hand;

an air chamber having an outlet nozzle and an inlet coupled

30 to the air pump for passing the air stream therethrough; and
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at least partially into an air streamforned by the nozzle; 10 wherein an air
stream of pressurized air provided by the airbrush flows through the air
nozzl e and about the nib, drawing liquid particles fromtHel Alb2¥hto the air
streamto forma mst which is sprayed fromthe airbrush; and whereby a user
may sel ect i VARYWEEH  ate the renovabl e pen 15 to vary RHEURPBSBEy of the
nib to the outlet orifice for adjusting the spray pattern. 23. The renovabl e
pen of claim 22, wherein one of the pen and nozzle has a circunferential cam
configuration, and the other o#ramyapleperliayinges iternaligyidaresesydinandra ilnr

engaging the ci rtﬁgp{:x’gﬁﬁkiaﬁhégv?ﬁ]tﬁ@@foh% B6d;0%hch Wif ind f18Lis PIcAl! il ¢ he

pen or nozzle axia j ust e pen relati've to the y tovary t
proxi mity 20 oforientedpreximatetttran outtet erifien offthe eutlep nozzd; ust i ng t he spray

pattern. 24. An airbrush conpr|&Lng: i an.ij nal
cavity and an external grip stvrﬁkféglem?glsgﬂéoﬁ%l%&%i ﬁgt Oedgﬁt\gn@ﬁgf Q%{kd?u{ggl&; a DC
el ectric notbr actuates de switthioratdeehdunadtpr tordree tiwl pungvproyidingahe ainstadam gfunp
oriented within t y...nt.ennal. cavity, and, o at i vel riven by.the notor
for providing arP rgﬁ%}utﬁs)egr %}%rw%‘gh g?‘é!%%“ﬂ %‘%ed ogtllert;oorg{cgvan[dc %Sgit en{"é’do%ﬂmt he

el ongat e body extmovable pai; Heamndng Bquik partitles fromathé nibgeto thé aid suiead tosfohraad; an
air chanber havi ng}lan outl et nozzle and an inlet coupled 30 to the air punp

for passing the W stream theret hrough; and -21 17 AUG 2006 WD 2004/035223
PCTI US2003/ 030784 a renovabl e pen having an internal liquid reservoir and a

Ri b, the pen cooperating wth_the el ongate baody such that the nib is at
| east partially orient ed 2pr ox?ﬁ%@gg?léh g’ﬁ CE\B‘PV@%/ vefersip the pib 15hRPTEf fosy
nozzl e; whengi n dnhighchipathe f16Wa% Pigid paltR1es dPHERHSMIRIYib 288 IR6 tHe\d®r Hream.

26.  The airbrush of claim 24, further comprising a battery supply

oriented within the elongate body for providing a source of power to the motor.

27.  The airbrush of claim 24, wherein the air pump is further

defined as a bellows pump.

15 28.  The airbrush of claim 24, wherein the DC electric motor has

an output shaft provided with an eccentric drive cooperating with the air pump.

29.  The airbrush of claim 24, wherein the elongate body has a
central axis and the removable pen is provided with a pen axis which is inclined

relative to and generally intersecting with the elongate body central axis.

20 30. The airbrush of claim 24, wherein the liquid reservoir
contains ink which saturates the nib and is drawn into the air stream as liquid ink

particles.
31. The airbrush of claim 24, wherein the liquid reservoir

contains paint which saturates the nib and is drawn into the air stream as liquid paint

25  particles.
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5 actuates the switch to cause the notor to drive the punp providing the air
stream of pressurized air which flows fromthe outlet orifice and about the
nib of the renovable pen, drawing |iquid partlclesfromthz Hé?géntothe air
streamto forma inist. 25 The airbrush of claim 24, whé AHG {04 nib is

porous for wdSegpiasci ng the flow of liquid particles d?ﬁ%s&fo%}otfﬂe ni b and

into the air stream 26. The airbrush of claim24, fur conprising a
battery supply orient ed wi thin the el ongate body for providing a source of

power to the notor. sh of Ia| 24, wherein the air, punp is
further defined as a beI gwsa)al? a“f‘ngz' a‘i"f‘%?‘ﬂsthe taloyelghh of4he wher e n
t he DC el ectri caitbiush ishas tha’ifbrﬂlah@uhe lsdjﬁlf)dunag_ow ded with an eccent r| c drive

cooperating with the air punp. 29. The airbrush of claim24, wherein the
el ongate body has a central axis and the renovable pen is provided with a pen

axis which is inclined rzj atlmahreruaﬂ@rcmaeaadvhetemmeqreﬁ@ﬁwmn%&ﬁae& he
el ongate body central axis. 20 30. The airbrush of claim?24, ‘wherein the

liquid reservoi R SCHES A spRiagurafiong far @Howing #ruserelo adiist the pematiallls drawn into t he
air streamas liquid ink particles. 31. The airbrush of claim 24, wherein
the liquid reservoir contains paint which saturates the nib and is drawn
into the ai P stream as |i3fui d Bhgi #brushsofpelaimy 24.eRurther comprisingsarp eloggatenD

20041 035223 PCTUSAMRANHn 3 ool ndighlalt? Be@haih Bhitiaf o O, pd e tota

wei ght of the airbrush is ) one- oun
ai rbrush of cl afleezheingasiapied ta rﬁ@eweﬁw\mblt@rgersucphqmu@e@en exteruls atdeast

configurations PQFHQ@ ﬁ m?erHacl%f crhgmgéy ust the pen axially. 5 34. The

ai rbrush of cla er conprising an el ongate

35.  The airbrush of claim 24, wherein one of the pen and nozzle

10 has a circumferential cam configuration, and the other of the pen and nozzle has a
follower for engaging the circumferential cam configuration, such that rotation of

the pen or nozzle axially adjusts the pen relative to the body to vary the proximity

of the nib to the outlet orifice for adjusting the spray pattern.

36.  An airbrush comprising;:
15 an elongate body having an internal cavity and an external
grip surface to be held in the hand of a user;
a DC electric motor oriented within the body internal cavity;
an air pump oriented within the body internal cavity and
operatively driven by the motor;
20 a switch oriented on the elongate body external surface
proximate to a finger of a user's hand,;
an internal air chamber having an outlet nozzle, an air inlet
coupled to the air pump and a liquid inlet; and
a liquid reservoir coupled to the liquid inlet of the air chamber
25  for retaining a liquid and supplying the air chamber with the liquid;
wherein the user, grasping the elongate body, selectively
actuates the switch to cause the motor to drive the pump providing an air stream of

pressurized air to the air chamber which flows about the liquid inlet, drawing liquid
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sl eeve oriented within the body and partially extending external to the body,
the sleeve being adapted to receive the pen therein such that the pen
extends, at least partially, into the internal air chanber. 35. }'hﬁ%a?iulruprush
of claim 24, wherein one of the pen and nozzle 10 has a circunfL e cam
configuration, and the other of the pen and nozzle has a follower for

engagi ng the circunferential -cam configuration, such that rotation of the
pen or nozzle axially adjusts the pen relative to the body to vary the

proxinmty of theaftichestfioni R IRpid Rilet fith teCdr fiRhmAdifogh b RdstWidcsRr ay pattern.
36. An airbrush conprising: 15 an el ongate body having an internal cavity and

an exter nal ﬁﬁ%&tiﬁd{ﬁgﬂggﬂ%&ggfgegﬂﬁ .Pettrﬂﬁzlléfind of a user; a DC electric

not or orient In the Internal cavity; an air punp oriented within
the body internal cavity and operatively driven by the notor; 20 a switch
oriented on the elongate body external surface proximate to a finger of a
user's hand; an internal air_ chanber having an outlet nozzle, an air inlet
coupled to the air punp’/-andThe pirbusiiof glpia 36, Aprthes comyuisiag Ab8deyoi r coupl ed to
the liquid inlet of the air chanber 25 for retaining a liquid and supplying
the air chambgplyedidntédwithindbe elpngdtebaiyrfot previdies a sapreeseipogvet kethel ongat e
body, selectively actuates the switch to cause the notor to drive the punp
provi di ng anp@idr. Stream of pressurized air to the air chanber which flows
about the liquid inlet, drawing liquid -23 'AUG 2006 particles fromthe
liquid inlet into the air streamto forma mst which is sprayed from an
outlet orifice of the outlet nozzle. 37. The airbrush of claim 36, further

comprising a battery syPpl by oSt AN RS h MR DR PrOvIding

defined as a bellows pump.

39.  The airbrush of claim 36, wherein the DC electric motor has

an output shaft provided with an eccentric drive cooperating with the air pump.

40.  The airbrush of claim 36, wherein the liquid reservoir

contains ink which is drawn into the air stream as liquid ink particles.

41.  The airbrush of claim 36, wherein the liquid reservoir

contains paint which is drawn into the air stream as liquid paint particles.

42.  The airbrush of claim 36, wherein the total weight of the

airbrush is less than one and one-half pounds.

43,  An airbrush comprising:
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nmotor. 38. The airbrush of claim 36, wherein the air punp is further defined
as a bellows punp. 39. The airbrush of claim 36, wherein the DC el ectric
notor has an output shaft provided with an eccentric drive cooperating with
the air punp. 40. The airbrush of claim36, wherein the |iquid reserMgi 106
contains ink which is drawn into the air streamas liquid ink particles. 41.
The airbrush of cl ai m&dyniagingian ittemal ¢ayity dnd es extemiat gripg smfae tsbgai nt whi ch
is drawn into the air streamas liquid paint particles. 42. The airbrush of
claim 36, wWi®inthé Rend eftadseyyei ght of the airbrush is |ess than one and

one- hal f pounds, 43. An airbrush conprising: 24 . AUG 20H, a body having an

internal cavity and arhﬁéte%dﬁ%mgﬁ}r%ﬁ?ﬁ.é‘f}ﬁ?‘ﬁ?‘@89@‘13%1‘&“51%& hand of a

user; a DC electric notor oriente Internal cdvity; an air
punp oriented within the.body internal, cayi and operativel ri.ven by the
notor; a switch orient%%W%ﬁwﬁ%8nﬂ§ﬂ£wgypggﬂﬁ%h§8&?ﬁ@8?”@Hﬁﬁé%F@ﬁﬁ§¥bIe pen
having an internal liquid reservoir and a nib, the pen cooperating with the
body and at dres8bypkemplor] y extending into a portion of the body which
defines an internal air chanber having an outlet nozzle and an inlet coupled

to the air punp; wher eiswitdheoriented onghab@lyraxtdrhat sbrfele; asd| ecti vel y actuates
the switch to cause the notor to drive the punp providing an air stream of

pressurized air to theregidvaklbpeRBEVIMEAE htdrhAWRuADRrvéiP8nd1h RitOThet he
removabl e pen, drawing liquid particles fromthe nib into the air streamto

forma m st Wi QB AY B Hda9Tha B 1o bhfhuP bkibhdifis Ho b B6rRU e NOZZ1 &5

and

body which defines an internal air chamber having an outlet nozzle and an inlet
coupled to the air pump;

wherein the user, grasping the body, selectively actuates the switch
to cause the motor to drive the pump providing an air stream of pressurized air to
thq-air_chamber which flows about the nib of the removable pen, drawing liquid
ﬁaﬂiclgs from the nib into th;s aif stream to form a mist which is sprayed from an
outl_e;f orifice of the outlet n‘o_zzl.e; and

_Wherc;in one (}f the pen and nozzle is adjustable to vary the

pr(%)iimity of the outlet orifice and the nib for adjusting the spray pattern.

44.  The airbrush of claim 43 wherein one of the pen, ‘the nozzle
E and the body has a circumferential cam configuration, and another of the pen, the
nozzle and the body has a follower for engaging the circumferential cam
configuration, such that rotation of the pen or nozzle axially adjusts the pen or
nozzle relative to the body to vary the proximity of the nib and the outlet orifice for

adjusting the spray pattern.

25



wherein one of the pen and nozzle”i's adj'tistabl e to vary the proxinity of the

outlet orifice and the nib for adjusting the spray pattern. 44. The airbrush
of claim43 wherein one of the pen, the nozzle and the body has a

circunferential camconfiguration, and another of the pen, the ndz2U8 28id

the body has a follower for engaging the circunferential earn configuration,
such that rotation of #he p&heeirbmerzefdaiaxdwheremdptasivs of the noerlieor nozzl e
relative to the body to vary the proximty of the nib and the outlet orifice

for . adjusti agalledisfs e neakik eeliivedd tHe'bodpsvalRe prdRimiTyef ik bbflatsh of claim
43 wherein rotation of the nozzle axially adjusts the nozzle relative to the

body to vary,th& Md%é it thr QJJ“%?%&%%‘J{E% at@fl.fice and the nib for adjusting

the spray pattern. The arr alm 43 wherein the outlet nozzle is
a separate portion cooperating with the body such that the outlet nozzle is
adj ustable relative to the body to vary the proximty of the outlet orifice

and the nib for adjusting the spray pattern. ] )
46. The airbrush of claim 43 wherein the outlet nozzle is a

separate portion cooperating with the body such that the outlet nozzle is adjustable
relative to the body to vary the proximity of the outlet orifice and the nib for

_ adjusting the spray pattern.
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