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AIR ASSISTED SPRAY SYSTEM WITH AN IMPROVED AIR CAP

ABSTRACT

- An air cap (26) for an air-assisted épray nozZle assembly (16) of a spray gun -

system ( 10) is dlsclosed 'I‘he an' cap (26) has a body fonned by a housing (90) -

having an inner surface (1 12) whlch includes a plurahty of apertures (78 114)
| conﬁgured fopass a pressunzed medmm theteﬂ:rough 'I'he plurahty of apertures (78,
114) mcludes at least one non—clrcular bounded dxscharge onﬁce ¢! 14) throu gh which

the pressunzed medium passes through provxdmg 1mproved air. flow through the air '

: cap (26)
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AIR ASSISTED SPRAY SYSTEM WITH AN IMPROVED AIR CAP

BACKGROUND OF THE INVENTION

[0001] The present 1nventron relates generally to an air assisted spray system
and more partxcularly, to an nnproved air cap for an air assisted spray gun system.
[0002] Spray gun systems for atomrzmg a pressunzed fluid stream wrth a
pressurized gas, such as air, are known in the art. In such systems, the fluid strcam is
intermixed Wrth pre ssurized air to breakdown or atOmize the fluid stream into very
fine particles. ?I‘he ﬂuld particle breakdown can occur as the fluid is exhausted from
an apertured arr cap positioned at a nozzle discharge end of the spray gun system
[0003] From efﬁclency and economrc operatmg VIeWpomts 1itis de s1rable that
such patrticle breakdowm be effected usmg relatively low air flow rates and pressure.
Heretofore, thls has created problems In partic ular, spray tips or air caps Which
provide eﬁ'ic 1ent and economic operat1 on are general ly relatively complex in de si gn, .
~ and hence are relatively expensrve to pro duce '
[0004] Moreover, air caps are also limited i In terms of their versatlhty F or
example, such alr caps are typrcally de51gned for usc Wlth a specific alr assrsted
. nozzle body conﬁ guratron Ac cordlngly, multlple air caps mu st be prowded for each
~ type of nozzle as sembly The relatlvely high costs of such alr caps, therefore only
_ exacerbates the problem of readily achrevmg the goal of provrdmg efﬁcrent and
effective operatlon of the spray gun systern . | | |
[0005] The ablhty to achieve peak air ﬂow Volume from the air cap 1s
- complicated by numerous cons:derauons Flrst dunng operatlon of the spray gun'
system, the pressunzed alr ﬂow to the air tip can cause back pressure problems wrthm |
the system Second the transrtlon between cornponent parts of the spray gun system .
especrally at the conjuncture between the air cap and the air passa ges within the: body
of the spray gun system can cause turbulence problems which can adversely affect
| pressurized air ﬂow to the air cap _The ablhty to accurately machine dlscharge
 orifices or apertures in relatlvely thm walled parts or sectlons of parts is also crltlcal -
for achieving accurate nnpmgement between the pressurized air and the fluid stream

exhausted from the alr cap.
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- [0006] It would therefore be désirabie; to have an apparatus and system which
is relatively inexpensive to manufactur.e\-- and capable of minimizing back preSSure and
turbulenée w1thm the spray gun system, par,ticulaﬂy in the transition area of the air
cap and the air flow passages Ieadingf from the spray gun system. -
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BRIEF DESCRIPTION OF THE INVENTION

[0007] The present invention is directed to an apparatus and system having
apertures configured to discharge pressurized gas toward a pressurized fluid to form
a generally oval-spray pattern.

[0008] An improved air cap for an air-assisted spray nozzie assembly of a
spray gun system is provided. The air cap includes a center aperture for
accommodating an aperture nozzle or tip from whence a pressurized liquid is sprayed.
The air cap further includes a plurality of apertures within the air cap housing that
directs a pressurized medium toward the aperture tip for atomizing and shaping the
 liquid flow spraying from the nozzle.

[0009] In accordance with one aspect of the present invention, an air cap for
an air-assisted spray nozzle assembly includes a body formed by a housing having an
inner surface which defines a plurality of apertures. The plurality of apertures is
configured to pass a pressurized medium, such as air, therethrough. The plurality of
apertures includes at least one non-circular orifice through which the pressurized
medium passes through, wherein the at least one non-circular orifice 1s defined by an
arcuate wall contiguous with a cylindrical sidewall, a pair of opposing sidewalls
extending inwardly from the wall contiguous with the cylindrical sidewall and a wall
connecting the pair of opposing sidewalls.

[0010] In accordance with another aspect of the present invention, an air cap
for a spray nozzle assembly includes a housing having an inlet end engageable to a
discharge end of a spray gun, and an outlet end on an opposite side of the inlet end.
The outlet end has a plurality of apertures in an inside surface of the outlet end such
that at least one of the plurality of apertures has a non-circular boundary on an inside
surface of the outlet end, and wherein the non-circular boundary is defined by an
arcuate wall contiguous with a cylindrical sidewall, a pair of opposing sidewalls
extending inwardly from the wall contiguous with the cylindrical sidewall and a wall
connecting the pair of opposing sidewalls.

[0011] In a further aspect of the present invention, a spray gun system 1is
disclosed. The system includes a gun body adapted to receive a pressurized fluid and

discharge the pressurized fluid at a nozzle end. The system also includes a nozzle
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assembly connected to a nozzle end of the gun body. The nozzle assembly includes
an air cap having a pair of non-circular apertures on an inside surface of the air cap.
Each of the non-circular apertures are in communication with a plurality of discharge
apertures that discharge pressurized gas toward a pressurized fluid to form a generally
oval-shaped spray pattern, and wherein an inlet of each non-circular aperture has a
boundary defined by an arcuate shaped wall connected to one or more linear shaped
walls.

[0012] In yet another aspect of the present invention, an air cap for an air-
assisted spray nozzle assembly includes a body having a cylindrical sidewall and an
end wall connected to the cylindrical sidewall. Thé' end wall has an inside surface, an
outside surface and at least one aperture therein. The inside surface of the end wall
has a non-circular opening in fluid communication with the at least one aperture. The
outside surface of the end wall has a plurality of openings in fluid communication with
the at least one aperture, wherein the non-circular opening 1s defined by an arcuate
wall contiguous with the cylindrical sidewall, a pair of opposing sidewalls extending
inwardly from the cylindrical sidewall and a wall connecting the pair of opposing
sidewalls.

[0013] In yet a further aspect of the present invention, a nozzle assembly is
connected to a gun body and includes an air cap having a pair of air horns disposed
on an outside surface of the air cap, wherein each air horn has a discharge opening,
the air cap further including an inside surface having at least two non-circular
apertures, each non-circular apertures being in communication with an air horn
discharge opening, and wherein each non-circular aperture has a cross-sectional shape

symmetrical with a cross-sectional shape of an air horn.
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BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate one preferred embodiment presenﬂy‘ conte"mpleitcd for
carrying out the invention. ' .

In the drawmgs

Fig. 1 1s a side elevational view of a spray gun system.

Fig. 2 . 1s an enlarged l'ongiwdﬁ‘la_]' se¢ﬁona1 view of a nozzle discharge end of
the spray gun system of Fig. 1. L \ -

Fig. 3 is an exploded perspectlve wew of the nozzle dlscharge end of the spray
system of Fig. 1 |

Fig. 4 1 1s a perspectwe view of a forward portlon of an air cap in accordance
with the present invention. ' '
' Fig. 51 IS a perspectlve view of a rearward portlon of the alr cap of Fig. 4.
Fig. 6 is a sectional wew ofa pnor art air cap. '
‘Fig. 71 isa s_ectlonal --vl,ew_takeqalong line 7-7 of Flg 2.

'Fig. 8 is a partial se}'_ctibnal Viefwftaken along line 8-8 of Fig. 4.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014.-]%} Referring to Fig. 1, an air assist_edsmay gun system and spray: gun 10
is shown. The spray gun 10 includes a body pOrtion 12, a.depending grip 14, and an
air—assisted spray nozzle aSsembly or nozzle diScharge end 16. The grp 14 and hody'
portion 12 of the spray gun 10 have 1nterna1 Ppassages for communicating a medmm
such as air, from a pressurized source 1 8 to the nozzle discharge end 16 of the spray
gun 10. The spray gun 10 further mcludes a manually operated trigger 20 plvotally
connected to the body portion 12 and a valve stem 22. The trigger 20 1s used for
selectlvely contmlhng the ﬂow of pressunzed fluid to be atomized at the nozzle
drscharge end 16 of the spray gun 10. ‘While the present mventron is descnbed m
connectlon wrth a partlcular 1llustrated spray gun system, it will be readily apprecrated
that the present invention 1s equa]ly apphcable to other spray gun systems havmg

- different conﬁguratlons ,
[0015]° The nozzle dlscharge end 16 of the spray gun system 10 mcludcs a gun

head 24 and an air cap 26 Connectors 28 and feed hnes 29 cormect the gun head 24
.to a surtable pressunzed ﬂurd source 30 such as a palnt or other llqurd The arr cap ‘
24 has a pair of air horns 32, 34 that are formed to direct a pressunzed medium
toward an apertured t1p 36 of the nozzle assembly 16, which is conﬁgured to
discharge the ﬂurd from the pres sunzed ﬂuld source 30. That is, the pressunzed
medrum 18 dlrected from the air horns 32, 34 to atomlze and form a spray pattern ofa
liquid flow stream dehvered to and exhausted from the apcrtured tip 36 mto vcry ﬁne '
particles in a preferred pattem SO as to mammlze spray gun eﬁicrency o '
10016] Tummg to Fi 1g. 2, an enlarged longltudmal sectlonal view of a nozzle '
dlscharge end of the spray gun system of Flg 1 1s shown The gun head 24 1s formed
with a generally centrahzed liquid passagc 38 Whrch commumcates with the
pressurized ﬂmd source 30 The gun head 24 further has a series of longltudmally

extending atomtzmg passages 40 commumcatmg Wlth the mtemal passages m the -

- body portron 12 of the spray gun 10. The longltudmally extending passages 40 open

at a distal end to an annular chamber 42 in the gun head 24.
[0017] In the illustrated embodiment, the gun head liquid passage 38 directs
pressurized fluid or paint to a fluid seat assemhly 44 connecting to the apertured tip
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36 of the spray gun 10. Seat assembly 44 includes a fluid seat 46 which is supported ,
and extends from the gun head 24 Anup stream end of the ﬂtnd seat 46 is conﬁgured
with an extemally threaded cylindric al extensron 48 whlch is threadably coupled
within a distal end of the generally centrahzed hqmd passage 38 in the gun head 22.
Between proxrmal and distal ends thereof the fluid seat 46 is configured with an
enlarged radral ﬂange 50. Moreover the fluid seat 46 has a series of longltudmally |
extending atomlzmg passa ges 52 which commumcate with and receive a pres: sunzed.
medium or gas from the annular chamber 42 1n the gun head 24. A seal 54 1s
entrapped and seals between the ﬂuld seat radial ﬂan 1ge 50 and the gun head 22 and is
disposed radlally outwardly from the annular chamber 42 and mlet ends of each
atomizing pa ssage 52 defined by ﬂurd seat 46. In the exemplary emb odrment, seal 54
is conﬁgured as a conventronal elastomenc O-rmg seal.

[0018] In Fi 1g 2 the ﬂuld seat 46 has a generally centrahzed, longrmdmally
extending fluid passage 56 whlch, at a proxnnal end, communrcates with the ﬂuld
passage 3 8 m the gun head 24 and at the drstal end dlrects pre ssunzed ﬂuld such as
'.pamt to the trp 36 from Whence ﬂuld 1S atomlzed A valve S8 18 lnterme dlate the ‘.
proximal and dlS tal ends of passage 56 and has a sphencal valve element 60 wlnch .
" engages and seals agamst the ﬂurd seat 46 The elongated hnearly dlsplaceable valve

stem 22 is operably connected at one end to the valve element 60 and s operably ‘
connected at an opposrte end to the tngger 20 of the spray gun system 10 |
' [0019] Stlll refernng to Flg 2, the air cap 261 1s mounted and held in place bya

. retammg ring 62 Toward a rear end of the retarmng ring 62, rntemal threads 64 are

- provided for enga gmg the gun: head 24 At the other end of the retammg nng 62, an‘ -
mwardly turnod lip 66 on the rmg 62 captures and cooperates mth a radlal step 68 of
the air cap 26 thereby releasably afﬁxmg and posrtlomng the air cap 26 at the nozzle
d1scharge end 16 of the spray gun system 10. As lllustrated the retalmng rng 62- -
Operably comb ines with the ﬂu1d scat 46 to deﬁne a chamber 7 0 therebetween As
will be apprecrated other means for afﬁxmg and posrtronmg the an: cap 26 at the H
nozzle drscharge end 16 of thc spray gun system 10 would equally sufﬁce wrthout _
detractmg or departmg from the spirit and scope of the present invention. |

' [002 0] The alr cap 26 defines a generally centrahzed axial opemng or center
,_aperture 72 for dlscharglng the pressunzed fhnd and has a first generally cyhndncal |

g
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portion 74 which is axially aligned and generally concentric with a second generally
cylindrical portion 76. Upon assembly of the spray gun system 10, the first generally
cylindrnical portion 74 of the opening 72 is sized to fit snugly about and along a
lengthwise portion of the fluid seat 46 on a side of the radial flange 50 opposite from
the seal 54. During tightening of the retaining ring 62 to the spray gun 10, seal 54 1s
compressed to effect a fluid tight seal between the gun head annular chamber 42 and
the mlet end of each atomizing passage 52 defined by fluid seat 46. The second
lengthwise portion 76 of the opening 72 is sized to snugly accommodate the nozzle tip
36 lengthwise therein. The air horns 32, 34 of the air cap 26 have a plurality of
openings 78 having passages 80, some of which are non-paralle] to one another.

[0021] Fig. 3 shows an exploded view of the nozzle discharge end 16 of the |
spray system of Fig. 1. The feed line 29 and connector 28 are secured to the gun head
24, which receives the valve stem 22 shown in Fig. 1 through center opening 81 of
washer 82. The O-ring seal 54 seals the seat assembly 44, having atomizing passages
52 and fluid passage 56 therein, to the gun head 24 to effect the air tight seal. The air
cap 26 engages a discharge end 83 of the seat assembly 44 of the spray gun 10, and
has the tip 36 also secured thereto to discharge the pressurized fluid communicated
through line 29. Retaining ring 62 secures the tip 36, air cap 26, and seat assembly 44
to the gun head 24 and is configured to assist with controlling the directional flow of
the pressurized fluid sprayed from the tip 36.

[0022] Figures 4 and 5 are perspective views of the front and back of the air
cap 26. The opening 72 is axially aligned with an axis 84 ahd the first and second -
cylindrical portions 74, 76 respectively. The first cylindrical portion 74 has a
different diameter than the diameter of the second cylindrical portion 76 thereby

defining a radial wall 86 extending therebetween. The radial wall 86 has an
~ outlet end 87 for discharging the pressurized medium mto the air horns 32, 34.
The two air horns 32, 34 extend from outward and away from an outer side
of the radial or end wall 86, in a direction generally parallel to the axis 84.
Preferably, the air horns 32, 34 are integrally formed to the radial wall 86 of
a housing or body 90 of the air cap 26, and are adapted to receive a plug 92
upon completion of air cap machining. The housing 90 further includes an

inlet end 91 engageable to the discharge end 83 of the spray gun 10, and has
the nlet end 91 connected to the outlet end 87.
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[0023] Each air hom 32, 34 1is conﬁgured with inner and outer walls 94 and
96, respectwely, drsposed at daffcrent radral drstanoes from the axis 84 of the air cap
26. Pre ferably, the i inner walls or dlscharge end 94 of the air horns 32, 34 extend in a
- generally parallel relation relatrve to each other and, m the 1llustrated embodrment, in
generally parallel relation to the axis- 84 of the air cap 26. The inner walls 94 also
include the plurahty of drscharge openings 7 8 which are conﬁgured to drscharge the
pre ssurized mcdium . As will be' apprec iated the radial disposition of wall 94 is
deﬁned by the inner dlameter of the second cylmdncal portion 76 of the opening 72
Furthermore, the radial dlsposmon of the outer wall 96 1s deﬁned by the outer
diameter of the housmg 90. Walls 94 and 96 are Jomed to each other by an end wall
98. Opposed and generally parallel side wa]ls 100 and 102 span the radial drstance

between the 1 mncr and outer walls 94 and 96, re spectlvely
[0024] The air cap 26 ﬁnther mcludes apertures 104, 106 and. 108 110_

drsposed at opposed s1des of the longrtudmal axls 84 between air horns 32, 34 of the

alr cap 26. Inlet ends of the passages 104, 106 and 108 110 open to and recerve the
pressunzed medmm from the arr chamber ‘70 Outlet or di stal ends of the flmd

passages 104, 106 and 108, 110 nearest the air horns 32 34 open to and du'ect a
.pressunzed stream toward the apertured tip 36 durmg Operatlon of the spray gun 10.
The pressunzed streams dlrected by the ﬂurd passages 104, 106 and 108 110 toward
the apertured tlp 36 provrde a cleansmg eﬁ‘ect to thc tlp 36 durmg spray gun
operatron S | - |
. [0025] Referrmg specrﬁcally to Frg 5 an inner surface 112 of thc housmg 90
deﬁnes a non-crrcular orifice 114 of the air cap 26. Preferably, the arr cap has two
non-crrcular orrﬁccs 114 that are conﬁgured to dlsoharge the pressunzed medlum--
through the arr horn openings 78. The arr ‘cap also includes a stem l 16 connected to
' the inner surface 112 during the maclumng process of the air cap 26. '_ |
[0026] Frgures 6and 7 show scctronal views of a pnor art air cap (Fi 1g. 6) and
~ the cap 26 of the present mventlon (F 1g. 7). The prior art crrcular orifices 118, 120 of
' radral Wall 86 of F1g 6 are ahgned along a Y-axrs and are symmetncally drsposed
about an X-axis that eqaally segments the housrng 90. The orifices 1 18, 120 have a
circular inlet for dlschargln g the pressunzed medmm through the air horn Opemngs 78
of air homs 32, 34 |
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[0027] In accordance with the present invention as best shown in Fi g 1, the
inner surface 112 of the housing 920 deﬁnes a pair of opposed, uniq'uely conﬁgured_ ,-
_apertures 122, 124 havmg non-cucular boundanes in the radial wall 86. The non-
circular apertures 122, 124 are conﬁ gured to pass a pressurized me dlum therethrough,
and in one embodlmcnt have the pair of apertures 122, 124 arranged on Opposed sides
of longltudmal axis 84. In another embodlment, the non-crrcular boundary is an
elliptical boundaxy The non-c n'cular boundaty 18 deﬁned by an ‘arcuate wall 130
contlguous with the cyhndncal 31dewa11 74, a palr of opposing mdewalls 132 134
extendmg mwardly from the cylmdncal s1dewall 74 and a wall 136 connectmg the
- pair of Opposmg sldewalls 132 134. Preferably, the pan' of opposmg srdewalls 132 *
134 form a 90° angle at the connections to the cylmdncal sidewall 74 and wall 136.

The passages or cavities 80 in the air horn housmgs 32,34 are in commumcation thh
 the discharge orifices 126, 128. In the preferred form, the apertures 122, 124
long1tudmally extend within the alr hom housmgs 32, 34. Each of the apertures 122,
124 opens to and receives the pressunzed medlum from the atomxzmg passages 52 of
the fluid seat 46 The apertures 122, 124 extend longltudmally and preferably parallel
to the axis 84 of the air cap 26 until proxnnate to the end wall 98 of each air homn
- housing 32, 34 The apertures 122 124 cooperate relatlve to each other to drrect a
high volume ﬂow of d1scharge pattem shapmg atomlzmg medium or air from a
respectrve passage 80 toward each other and toward the nozzle tlp 36 at the di scharge .
| end 16 of the spray gun 10 In one embodnnent, the apertures 122 124 can have an

' elhptacal-hke cross—sectlon orboundary. \
[0028] The apertures 122, 124 are conﬁgured to commumcate Wlth the

‘passages 80 m the air horns 32, 34. The passages 80 exhaust the pressunzed medmm
from the plurahty of air horn openings 78 Preferably, at least one pa ssage is
perpendicular to the non-cncular apertures 12, 124 for each air hom 32, 34 to dn'ect
the pressunzed medlum toward an oppo smg au' horn

[0029] Fig. 8 is a partlal sectlonal view taken along lme 8-8 of Fig. 4 showmg,
' a perpendlcular passage 80 in air horn 34 thch 1S also perpendlcular to the air horn’s
inner wall 94 Preferably, each air hom 32 34 has two parallel passages
perpendlcular to the dlscharge onﬁce of the air hom, and one passage that is non-

10
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parallel to the two parallel passages that drscharge the pressurized medlum or gas \

~ toward the ﬂurd to form a generally oval-shaped spray pattern
‘ [003 0] The umque conﬁguratlon of the non-crrcular boundary of the air cap
26 advantage ously mcreases the volume and velocity of atomlzmg air or pres ssunzed -
' medlum exhausted from the alr cap. 26 thereby allowing for enhanced air
impmgemcnt relatlve to the hqmd passmg from the apertured tip 36. Accordlngly, the
efﬁclency and effectlveness of the spray gun 10 1s srgmﬁcantly enhanced wrth
minimum desrgn changes to the spray gun 10 in a cost efﬁcrent manner ‘
[0031] The umque conﬁguratlon of the apertures 122 124 within the a1r cap
26 provide another advanta ge of srgmﬁcantly reducmg air turbulence n the transmon _
area between the fluid seat 46 and the air cap 26. That 1s, the cross-sectronal or
elhp’ncal-hke conﬁ guratlon of the drscharge ori ﬁces 126 128 promotes a smooth ﬂow :
of atormzmg a1r or medmm from the ﬂuld seat 46 to the alr homs. 32, 34 relatrve to
.pnor art crrcular geometnes _ . . ' . o
[0032] Another advantage of havmg non-crrcular apertures is that machnnng
and. manufacture of the arr cap 26 is easier. Wlth the present mv'entzon° the dlstance
or wall thlclmess separatmg the mner wall 94 havmg the plurahty of opemngs 78 and,
the apertures 122 124 can be maxmnzed by elongatlng the cross-sectronal'
conﬁguratlon along the X-axls As wrll be apprecrated by those skﬂled m the art,
| maxnmzmg the tlnckness of the inner wall 94 faclhtates machnnng of the opemngs 718
| ‘extendlng from the passa ges. 80 and enhanc es nnpm gement .of the atormzed medmm
agamst the pressunzed ﬂurd Sprayed from the nozzle end 16 of the spray gun system
o. T
[0033] In accordance with one aspect of the present invention, an an' cap for
an alr-assrsted spray nozzle assembly or air nozzle mcludes a body form bya honsmg |
having an mner surface which deﬁncs a plurahty of apertures The plurahty of '
apertures is conﬁgured to pass a- pressunzed medrum or air therethrough. ’I'he‘

 plurality of apertures mcludes at least one non-clrcular orifice 1 in the alr cap throu gh :

“which the pressunzed medrum or air passes through
[0034] In ac cordance with another aspect of the present mventlon, an a1r cap

for a spray nozzle assembly mcludes a housmg havmg an mlet end engageable toa

drscharge or spraymg end of a spray gun, and an outlet end on an opposrte side of the
1
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inlet end. The outlet end has a plurality of apertures in an inside surface of the outlet
end such that at least one of the plurality of apertures has a non-crrcular boundary,
such as an elhptlcal-l rke boundary, on the inside surface of the outlet end. o
[0035 ] In a further aspect of the present invention, a spray gun system s
disclosed. The spray gun system includes a gun hody adapted to receive a pressunzed f
fluid, such as. pamt, and d1scharge the pressunzed fluid at a nozzle cnd havmg an
apertured tip. The system also mcludes a nozzle assembly connected to a nozzle end
of the gun body _The nozzle assembly rncludes an air cap having a pair of non-
crrcular apertures on an msrde surface of the a1r cap Each of the non-crrcular
apertures are in commumcatlon wrth a plurahty of discharge apertures that dlscharge -
pressunzed gas or a medmm toward a pressunzed fluid to form a generally oval- _

shaped spray pattern.
[0036] In yet another aspect of the present mvention, an air cap for an air--

- assisted spray nozzle assembly of a spray gun includes a body havmg a cylmdncal |
sidewall and an end wall connected to the cylmdncal sidewall. The end wall has an
inside surface, an outmde surface and at least one aperture thcrem The 1ns1de surface '
of the end wall has a non-crrcular opemng mn ﬂurd commumc atron with the at least
one aperture, and the OUtSlde surface of the end wall has a plural ity of openings in
fluid commumcatron wrth the at least onc aperture. ' |

003 7] The present mventlon has been descnbed in terms of the preferred
embodrment, and 1t 1S recogmzed that equrvalents alternatrves and modrﬁcatrons ‘
'~ ' asrde from those expressly stated, are possrble and wrthm the scope of the appendrng'

clalms

12
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What is claimed 1s:

1. An air cap for an air-assisted spray nozzle assembly, the air cap comprising a body
tormed by a housing having an inner surface which defines a plurality of apertures configured
to pass a pressurized medium therethrough, the plurality of apertures including at least one
non-circular orifice through which the pressurized medium passes wherein the at least one
non-circular orifice is defined by an arcuate wall contiguous with a cylindrical sidewall, a pair

of opposing sidewalls extending inwardly from the wall contiguous with the cylindrical

sidewall and a wall connecting the pair of opposing sidewalls.

2. The air cap of claim 1 wherein the at least one non-circular orifice has a D shape.

3. The air cap of claim 1 wherein the at least one non-circular orifice extends into an air

horn that extends from the body of the air cap, the air horn having a plurality of discharge

openings in communication with the at least one non-circular orifice.

4. The air cap of claim 3 wherein the plurality of discharge openings includes individual
passages within the air horn in communication within the air horn with the at least one non-

circular orifice, wherein at least one of the individual passages is non-parallel to another.

5. The air cap of claim 1 wherein the plurality of apertures includes two non-circular

orifices that are arranged on opposed sides of a longitudinal axis of the body.

6. The air cap of claim 5 further comprising a pair of air horns attached to an outer radial

wall of the air cap to discharge the pressurized medium passing through the two non-circular

orifices.

7. The air cap of claim 6 wherein the pair of air horns are arranged on opposed sides of

the body to direct a stream of pressurized fluid therebetween.

8. An air cap for a spray nozzle assembly comprising:

13
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a housing having an inlet end engageable to a discharge end of a spray gun, and an
outlet end on an opposite side of the inlet end and the inlet end having a plurality of apertures

in an inside surface thereof;

wherein at least one of the plurality of apertures has a non-circular boundary in the
inside surface of the inlet end; and
wherein the non-circular boundary i1s defined by an arcuate wall contiguous with a

cylindrical sidewall, a pair of opposing sidewalls extending inwardly from the wall contiguous

with the cylindrical sidewall and a wall connecting the pair of opposing sidewalls.
9. The air cap of claim 8 wherein the non-circular boundary has a D shape.

10.  The air cap of claim 8 wherein there are two apertures having non-circular boundaries
and wherein the air cap has a pair of opposing air horns configured to receive a pressurized
medium, each air horn communicating with a respective non-circular boundary aperture and

having at least one discharge opening for directing at least a portion of the pressurized

medium toward one another.

11.  The air cap of claim 10 wherein each air horn has a cavity therein located between a
respective non-circular opening and the discharge opening of the respective air horn, the

cavity configured to reduce turbulence of the pressurized medium passing therethrough.

12.  The air cap of claim 10 wherein each air horn has a plurality of passages therethrough
connecting the non-circular boundary apertures to a plurality of discharge openings wherein

at least one passage of the plurality of passages is at an angle to another passage to discharge

the pressurized medium 1in different directions.

13.  The air cap of claim 12 wherein each air horn has two parallel passages and one non-

parallel passage.

14
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14. A spray gun system comprising:

a gun body adapted to receive a pressurized fluid and discharge the pressurized fluid
at a nozzle end;

a nozzle assembly connected to the nozzle end of the gun body, the nozzle assembly
including an air cap having a pair of non-circular apertures on an inside surface of the air cap,
each non-circular aperture being in communication with a plurality of discharge apertures
discharging pressurized gas toward the pressurized fluid to form a substantially oval-shaped
spray pattern; and

wherein an inlet of each non-circular aperture has a boundary defined by an arcuate

shaped wall connected to one or more linear shaped walls.

15. The spray gun system of claim 14 wherein the air cap includes a pair of air horns
extending outwardly from the air cap, wherein each air horn includes a plurality of passages
having openings that are directed substantially perpendicular to a respective one of the pair

of non-circular apertures to discharge pressurized gas from the nozzle assembly toward the

pressurized fluid.

16.  The spray gun system of claim 15 wherein each air horn includes at least one passage
that 1s non-parallel to the plurality of passages that are directed substantially perpendicular to

the non-circular aperture to direct a portion of pressurized gas in a different direction.

17.  An air cap for an air-assisted spray nozzle assembly, the air cap comprising a body
having a cylindrical sidewall and an end wall connected to the cylindrical sidewall, the end
wall having an inside surface, an outside surface, and at least one aperture therein, the inside
surface of the end wall having a non-circular opening in fluid communication with the at least
one aperture, and the outside surface of the end wall having a plurality of openings in fluid
communication with the at least one aperture, wherein the non-circular opening is defined by
an arcuate wall contiguous with the cylindrical sidewall, a pair of opposing sidewalls

extending inwardly from the cylindrical sidewall and a wall connecting the pair of opposing

sidewalls.

15
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18.  The air cap of claim 17 wherein the wall connecting the pair of opposing sidewalls

forms a 90° angle at the connections with the pair of opposing side walls.

19.  The air cap of claim 17 wherein the at least one aperture extends into an air horn
having the plurality of openings therein, wherein the plurality of air horn openings have a

discharge end that i1s substantially perpendicular to the inside surface.

20.  The air cap of claim 19 wherein the plurality of air horn openings have passages in

communication with the at least one aperture wherein at least one passage is non-parallel to

another of the passages.

21. A nozzle assembly connected to a gun body, the nozzle assembly including:

an air cap having a pair of air horns disposed on an outside surface of the air cap,

wherein each air horn has a discharge opening;

the air cap further including an inside surface having at least two non-circular

apertures, each non-circular aperture being in communication with an air horn discharge
opening; and

wherein each non-circular aperture has a cross-sectional shape symmetrical with a

cross-sectional shape of a respective air horn.
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