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A coating material dispensing device includes a first component providing a connection to a source of coating material to be
dispensed and a filter for filtering coating material to be dispensed. The first component includes a housing for housing the filter and
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(57) Abrege(suite)/Abstract(continued):

a closure for selectively closing the housing to permit removal and replacement of the filter. The coating material dispensing device
further includes a second component providing a nozzle through which the coating material is dispensed. The first and second
components include first and second passageways, respectively. The first and second passageways communicate when the first
and second components are assembled together to provide a flow of filtered coating material from the filter to the nozzle.
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ABSTRACT

A coating material dispensing device includes a first component providing a
connection to a source of coating material to be dispensed and a filter for filtering coating
material to be dispensed. The first component includes a housing for housing the filter and
a closure for selectively closing the housing to permit removal and replacement of the filter.
The coating material dispensing device further includes a second component providing a
nozzle through which the coating material is dispensed. The first and second components
include first and second passageways, respectively. The first and second passageways

communicate when the first and second components are assembled together to provide a flow

of filtered coating material from the filter to the nozzle.
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Automatic Air-Assisted Manifold Mounted Gun

This application is a divisional application of Canadian Patent

File No. 2,454,872 filed December 30, 2003.

Field of the Invention

This invention relates to coating material atomizing and dispensing
devices. It is disclosed in the context of an atomizer which uses (a) stream(s) of
compressed gas or mixture of gases (hereinafter sometimes collectively “air”) to
shape the cloud of atomized material, sometimes referred to as an air-assisted, airless
atomizer, or use (a) stream(s) of air to aid in atomization of the material to be

atomized. However, it is believed to be useful in other applications as well.

Background of the Invention

Various types of atomizers are known. There are, for example, the
devices illustrated and described in U. S. Patent 6,378,783, U. S. Patent 6,276,616,
Binks MACH 2A Hydraulically-Assisted Automatic HVLP Spray Gun Part Sheet,
2000, and Graco, Circulating, High Pressure Automatic Air-Assisted Spray Gun
Instructions-Parts List, 1998. Various types of nozzles, air caps and the like for
atomizers are also known. There are, for example, the devices illustrated and

described in U. S. Patents: 5,344,078; 4,842,203; and, 4,386,739. This listing is not

intended to be a representation that a complete search of all relevant art has been

‘made, or that no more pertinent art than that listed exists, or that the listed art 1s

material to patentability. Nor should any such representation be inferred.
As used herein, words such as “top,” “bottom,” “front,” “rear,” “left
side,” “right side,” and the like refer to relative positions of components, devices and

so on in the drawings, and are not intended as limitations on apparatus constructed
according to the invention, orientations that apparatus constructed according to the
invention can assume, or orientations in which such apparatus may be mounted. Nor

should any such limitations be inferred.

Disclosure of the Invention

According to one aspect of the invention, a coating material dispensing
device includes a first component providing a connection to a source of coating
material to be dispensed and a filter for filtering coating material to be dispensed. The
first component includes a housing for housing the filter and a closure for selectively

closing the housing to permit removal and replacement of the filter. The coating
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material dispensing device further includes a second component providing a nozzle
through which the coating material is dispensed. The first and second components
include first and second passageways, respectively. The first and second passageways
communicate when the first and second components are assembled together to
provide a flow of filtered coating material from the filter to the nozzle.

[llustratively according to this aspect of the invention, the first
component includes separate first and second portions. The first portion of the first
component includes the housing, the closure and the first passageway. The second
portion of the first component includes a control port for controlling a valve between
the first passageway and the nozzle. The valve controls the flow of coating material
from the nozzle.

Further illustratively according to this aspect of the invention, the first
and second portions of the first component are constructed from different materials.

Additionally illustratively according to this aspect of the invention, the
second component includes separate first and second portions. The first portion of the
second component includes the second passageway and the nozzle. The second
portion of the second component includes a mechanism for operating the valve.

[lustratively according to this aspect of the invention, the first and
second portions of the second component are constructed from different materials.

Further 1illustratively according to this aspect of the invention, the
second component includes a mechanism for operating a first valve between the first
passageway and the nozzie. The first valve controls the flow of coating material from

the nozzle. The dispensing device includes a port for the introduction of a stream of

compressed gas or mixture of gases into the stream of coating material dispensed

from the nozzle. A third passageway supplies the stream of compressed gas or
mixture of gases to the nozzle. A second valve controls the supply of compressed gas
or mixture of gases from the port to the nozzle. The second valve is coupled to the
mechanism for operating the first valve to be controlled by the mechanism for
operating the first valve.

Additionally illustratively according to this aspect of the invention, the
port is provided in the first component and the third passageway is provided in the
second component. The apparatus further includes a fourth passageway provided in

the first component and coupling the third passageway to the port.
2
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Iustratively according to this aspect of the invention, the control port
for controlling the valve comprises a port for introducing into the apparatus an

operating fluid for operating the valve.

Further illustratively according to this aspect of the invention, the
second component includes a mechanism for operating a first valve between the first
passageway and the nozzle. The first valve controls the flow of coating matenal from
the nozzle. The dispensing device includes a port for the introduction of multiple
streams of compressed gas or mixture of gases into the stream of coating matenal
dispensed from the nozzle. A third passageway supplies at least one of the multiple
streams of compressed gas or mixture of gases to the nozzle. A second valve controls
the supply of compressed gas or mixture of gases from the port to the nozzle.

Ilustratively according to this aspect of the invention, the second valve
1s coupled to the mechanism for operating the first valve to be controlled by the
mechanism for operating the first valve. A fourth passageway supplies at least
another of the multiple streams of compressed gas or mixture of gases to the nozzle.
A third valve controls the supply of compressed gas or mixture of gases to the fourth
passageway. The third valve is continuously adjustable to vary the amount of
compressed gas or mixture of gases suppiied through the fourth passageway: -

According to another aspect of the invention, an air cap is provided for
retaining first means for providing a coating material dispensing orifice. The air cap
includes a plurality of pairs of first passagewaYS. The passageways of each pair.of
first passageways are oriented on opposite sides of the orifice to direct streams of

compressed gas or mixture of gases onto the opposite sides of the first means to
reduce the buildup of coating material on the first means.

In a broad aspect, the invention pertains to an air cap for retaining means for
providing a coating material dispensing orifice. The air cap Includes three pairs of
passageways, the passageways of each pair of first passageways oriented on opposite
sides of the dispensing orifice. At least two pairs of second passageways are oriented
on opposite sides of the dispénsing orifice to direct streams of compressed gas or
compressed mixture of gases toward opposite sides of a stream of coating material
"dispensed through the dispensing orifice. At least one pair of the second passageways
have longitudinal directions making angles of from 40° to 80° with a stream of coating

material being dispensed through the dispensing orifice, and at least one third pair of
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passageways. The passageways of each third pair of passageways are oriented on
opposite sides of the dispensing orifice to direct streams of compressed gas or
compressed mixture of gases onto opposite margins of the stream of coatirig material
being dispensed from the dispensing orifice. The three pairs of first passageways
~direct streams of compressed gas or -compressed mixture of gases onto the opposite
sides of the retaining means to reduce a buildup of coating material on the retaining
means. At least one pair of the at least two pairs of second passégeways have
longitudinal directions extending generally perpendicularly to the stream of coating
material being dispensed through the dispensing .orificé,' and the second passageways

10  and third passageways are arranged at different sides of the dispensing orifice.

[lustratively according to this aspect of the invention, the apparatus
includes at least three pairs of first passageways. A plane defined by intersecting
lines extending longitudinally through the passageways of each pair of first

- passageways makes an angle of from about 20° to about 60° with a plane defined by

15 Intersecting lines extending longitudinally through the passageways of an adjacent

pair of first passageways.
[lustratively according to this aspect of the invention, a plane defined
by intersecting lines extending longitudinally through the passageways of each pair of

first passageways makes an angle of from about 30° to about 50° with a plane defined

-
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by intersecting lines extending longitudinally through the passageways of an adjacent
pair of first passageways.

[llustratively according to this aspect of the invention, a plane defined
by intersecting lines extending longitudinally through the passageways of each pair of
first passageways makes an angle of from about 40° with a plane defined by
intersecting lines extending longitudinally through the passageways of an adjacent
pair of first passageways.

Further illustratively according to this aspect of the invention, the
apparatus includes at least one pair of second passageways. The second passageways
of the at least one pair of second passageways are oriented on opposite sides of the
orifice to direct streams of compressed gas or mixture of gases toward opposite sides
of the stream of coating material dispensed through said coating material dispensing
orifice to aid in atomization of coating material dispensed through the orifice.

Illustratively according to this aspect of the invention, the at least one
pair of second passageways includes at least one pair of second passageways whose
longitudinal directions make angles of from about 40° to about 80° with the stream of
coating matenal being dispensed through the orifice.

Ilustratively according to this aspect of the invention, the longitudinal
directions of the at least one pair of second passageways make angles of from about
50° to about 70° with the stream of coating material being dispensed through the
orifice.

Illustratively according to this aspect of the invention, the longitudinal
directions of the at least one pair of second passageways make angles of about 60°
with the stream of coating material being dispensed through the onfice.

[llustratively according to this aspect of the invention, the at least one
pair of second passageways includes at least one pair of second passageways whose
longitudinal directions extend generally perpendicularly to the stream of coating

matenal being dispensed through the orifice.

Further illustratively according to this aspect of the invention, the
apparatus includes at least one pair of third passageways. The passageways of each
third pair of passageways are oriented on opposite sides of the orifice to direct streams

of compressed gas or mixture of gases onto opposite margins of the stream of coating

material dispensed from the coating material dispensing orifice.

~
N

.
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According to another aspect of the invention, a coating matenal

dispensing device includes a connection to a source of coating material to be

- dispensed, a nozzle through which the coating material is dispensed, and a first valve

including a first valve component between the connection and the nozzle. The
orientation of the first valve component controls the flow of coating material from the
nozzle. The coating material dispensing device further includes a mechanism for
changing the onentation of the first valve component. The mechanism and the first
valve component are removable from the dispensing device as a unit.

[llustratively according to this aspect of the invention, the apparatus
includes a connection to a source of compressed gas or mixture of gases for

dispensing with the coating material, and a second valve for controlling the
dispensing of compressed gas or mixture of gases with the coating material.

[llustratively according to this aspect of the invention, the second valve
includes a component coupled to the mechanism. The condition of the second valve,
that 1s, whether 1t is open or closed, is controlled by the mechanism.

[llustratively according to this aspect of the invention, the mechanism
includes a piston and a cylinder in which the piston is reciprocable to move the first
valve component to control the flow of coating material from the nozzle. The
cylinder 1s closed by a closure. The first valve component and piston are removable
from the coating material dispensing device by opening the closure and withdrawing
the piston from the cylinder.

[liustratively according to this aspect of the invention, the second vaive
component 1s mounted to the piston for movement with the piston.

[llustratively according to this aspect of the invention, the second valve
component 1s mounted to the piston from a closure side of the piston. This permits
removal of the second valve component by removing the closure and removing the

second valve component without having to remove the piston from the cylinder.

Brief Description of the Drawings

The invention may best be understood by referring to the following
detailed description and accompanying drawings which illustrate the invention. In the
drawings:

Fig. 1 illustrates a perspective view of an apparatus constructed
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according to the present invention;

Fig. 2 1llustrates a front elevational view of the apparatus illustrated in
Fig. 1;

Fig. 3 1llustrates a right side elevational view of the apparatus
illustrated in Figs. 1-2, taken generally along section lines 3-3 of Fig. 2;

Fig. 4 1llustrates a top plan view of the apparatus illustrated in Figs. 1-
3, taken generally along section lines 4-4 of Fig. 3;

Fig. 5 illustrates a bottom plan view of the apparatus illustrated in Figs.
1-4, taken generally along section lines 5-5 of Fig. 3;

Fig. 6 illustrates a sectional view of the apparatus illustrated in Figs. 1-
5, taken generally along section lines 6-6 of Fig. 2;

Fig. 7 1llustrates a sectional view of the apparatus illustrated in Figs. 1-
0, taken generally along section lines 7-7 of Fig. 4;

Fig. 8 1llustrates a sectional view of the apparatus illustrated in Figs. 1-
7, taken generally along section lines 8-8 of Fig. §;

Fig. 9 illustrates an enlafged sectional view of a detail of an
embodiment of the apparatus illustrated in Figs. 1-8;

Fig. 10 illustrates an enlarged sectional view of a detail of another

embodiment of the apparatus illustrated in Figs. 1-8, taken generally along section

lines 10-10 of Figs. 4-5;
Fig. 11 1llustrates an enlarged perspective view from the front and
above of a detail of the apparatus illustrated in Figs. 1-8;

Fig. 12 1illustrates a perspective view from the rear and above of the

detail itllustrated in Fig. 11;

Fig. 13 1llustrates a front elevational view of the detail illustrated in
Figs. 11-12;

Fig. 14 1llustrates a rear elevational view of the detail illustrated in
Figs. 11-13;

Fig. 15 1llustrates a plan view of the detail illustrated in Figs. 11-14,
taken generally along section lines 15-15 of Fig. 14;

Fig. 16 illustrates a side elevational view of the detail illustrated in

Figs. 11-15, taken generally along section lines 16-16 of Fig. 15;

Fig. 17 1llustrates a sectional view of the detail illustrated in Figs. 11-

6
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16, taken generally along section lines 17-17 of Fig. 13;
Fig. 18 illustrates an exploded sectional view of the detail illustrated in
Figs. 11-17, taken generally along section lines 18-18 of Fig. 13;
Fig. 19 illustrates a sectional view of the detail illustrated 1n Figs. 11-
5 18, taken generally along section lines 19-19 of Fig. 13;
Fig. 20 illustrates a sectional view of the detail illustrated in Figs. 11-
19, taken generally along section lines 20-20 of Fig. 14;
' Fig. 21 illustrates a sectional view of the detail illustrated in Figs. 11-
20, taken generally along section lines 21-21 of Fig. 14;
10 Fig. 22 illustrates a sectional view of the detail illustrated in Figs. 11-
21, taken generally along section lines 22-22 of Fig. 16;
Fig. 23 illustrates a front elevational view of another embodiment of a
detail of the apparatus illustrated in Figs. 1-10; and,
| Fig. 24 illustrates a sectional view of the detail illustrated in Fig. 23,

15 taken generally along section lines 24-24 of Fig. 23.

Detailed Descriptions of Illustrative Embodiments
An automatic manifold mount gun 20 is capable of being used as an
air-assisted hydraulic atomizer, or in a high-volume, low-pressure (hereinafter
20  sometimes HVLP) applications. Gun 20 is mounted on an air/fluid inlet junction
manifold 22. Manifold 22 provides inlet fittings 24, 26, 28 for atomizing air, spray
| pattern-shaping air (hereinafter sometimes “fan air), and the air supply to the piston
34 and cylinder 36 (Figs. 6-8) which operate the valve 38 (Fig. 6) which controls the
flow of coating material from gun 20 (hereinafter sometimes “cylinder air”),
25 respectively. Gun 20 generally produces a relatively flat, cat’s-eye shaped, oval or
elliptical cross section pattern with somewhat fan-shaped margins.
Referring particularly to Figs. 6-8, the piston 34 is reciprocable in the
cylinder 36 at a rearward end of gun 20. Piston 34 controls the opening and closing of .
coating material valve 38 at a forward end of gun 20 through a stem 40. Stem 40 1s
30  held 1n place in relation to piston 34 by a collet 42 and a collet locknut 44 which is
threaded into the rearward end 46 of collet 42 and grips stem 40, capturing stem 40 in
collet 42. The collet 42 is positioned in a passageway 48 through piston 34 by a

retamning ring 50 which snaps into a groove 52 provided therefor in the collet 42 stem

7
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at a front face 54 of piston 34. The piston 34 is yieldably urged forward in its
cylinder 36 by a piston spring 64 which is captured between a spring seat 66 provided
on a rearward face 68 of piston 34 and a spring seat 70 formed on the inside of a
cylinder end cap 74. Stem 40 extends through a cartridge assembly 80 which
provides a seal around stem 40. Cartridge assembly 80 is of the general type, and
generally for the purposes, described in U. S. Patent 6,272,616.

Coating material to be dispensed from gun 20 is provided' through
either of two ports 82-1, 82-2 provided in manifold 22. The other of ports 82-1, 82-2
can be plugged with a threaded plug (not shown), or coupled through (a) suitable
conduit(s) (not shown) to another gun 20 to supply coating matenal thereto, to
recirculate coating material to the coating material source, such as a paint kitchen, or
the like. Ports 82-1, 82-2 intersect a filter chamber 84 internally within manifold 22.
Filter chamber 84 houses a filter 86 for the material to be dispensed. The filter may
be, for example, a 100 mesh edge filter such as a Binks part number 54-1836 filter.
Filter 86 1s held removably in gun 20 by a threaded filter retainer assembly 87.

A passageway 90 (Fig. 6) leads from filter chamber 84 to a surtace 92
of manifold 22. A mating passageway 94 extends from a mating surface 96 of gun 20
and intersects a central passageway 98 which extends generally longitudinally of the
body of gun 20. Passageway 94 intersects passageway 98 forward of cartridge
assembly 80 which is threaded into passageway 98 from the cylinder 36 end of gun
20. A passageway 102 extends from cylinder air fitting 28 to surface 92 of manifold
22. A mating passageway 104 extends from surface 96 to cylinder 36 in front of a
working surface of piston 34. A passageway 106 (Figs. 8 and 10) extends from
atomizing air fitting 24 to surface 92 of manifold 22. A mating passageway 108

extends from surface 96 to, for example, an air-assisted hydraulic atomizing
nozzle/air cap 110 (hereinafter sometimes referred to collectively as a “nozzle”) at the
front of gun 20. A passageway 112 (Figs. 7 and 10) extends from fan air fitting 26 to
surface 92 of manifold 22. A mating passageway 114 (Fig. 10) extends from surface
96 to nozzle 110. Suitable seals 116, such as, for example, O-ring seals of materials
suitably inert to the materials flowing through them, are provided at the mating
surfaces 92, 96 around passageways 90, 94; 102, 104; 106, 108; and 112, 114 to seal

these passageways against leakage.

Referring now particularly to Figs. 23-24, the flows of atomizing air,

8



10

15

20

25

30

CA 02640640 2008-09-19

fan air, and coating material flows from nozzle 110 can be synchronized to occur in a
destred order. In the embodiment of the piston 34 illustrated in Figs. 23-24, this 1s
achieved by valve members 120-1 and 120-2 mounted to piston 34 and extending
forward in passageways 108, 114, respectively, to points at which passageways 108,
114 turns from generally perpendicular to surface 96 to generally parallel to surface
96 as passageways 108, 114 progress forward toward nozzle 110. For example, when
cylinder air is first triggered on, piston 34 starts rearward against the urging of spring
64. Coating material begins to flow from nozzle 110, the coating material being
atomized by the pressure drop across nozzle 110. Once piston 34 has traveled
rearward a sufficient distance, valve members 120-1, 120-2 open passageways 103,
114 and atomizing air and fan air flow forward to nozzle 110 is established. The
valve members 120-1 and 120-2 are illustrated as being the same length, resulting in
passageways 108, 114 being opened to the nozzle 110 substantially simultaneously.
However, it should be understood that the time sequence and time delay among the
supply of coating matenal, atomizing air and fan air to nozzle 110 may be controlled
by selection of valve members 120-1 and 120-2 having appropriate lengths, which
may be the same or different. The illustrated piston 34 configuration permits the
piston 34 and its associated components, including the wire collet to be assembled
into, and removed from, the gun 20, for exaniple, to service the O-ring seals on the
piston 34, or to service the cartridge assembly 80, or to service the atomizing or fan
air valve members 120-1, 120-2. This construction also permits the atomizing and/or
fan air valve members 120-1, 120-2 to be removed from the piston 34 without
removing the piston 34 from the cylinder 36 by removing cap 74 and spring 64 and
unscrewing atomizing and/or fan air valve members 120-1, 120-2 from rearward face

68 of piston 34.
Instead of passageway 112 supplying fan air from fan air fiting 26 to

passageway 114, other means may be provided for supplying and regulating the
supply of fan air through passageway 114 from the atomizing air supply coupled to
fitting 24. For example, and with reference to Figs. 9-10, a passageway 122 may be
provided across manifold 22 from passageway 106 to passageway 114. Fitting 26 can
be plugged, and flow from passageway 106 to passageway 114 may be controlled by

a valve mechanism 125 (Fig. 9) including a valve needle 127 which threads into a

packing 129. Packing 129 is threaded into passageway 122 from the passageway 112
9.
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side. Valve needle 127 can be threaded into packing 129 a desired distance from a
valve seat 131 (see Fig. 10) provided in passageway 122 to obstruct all but the desired
fan airflow from passageway 106 through passageway 122 to passageway 114 and
thence to the fan air outlets from nozzle 110. In this way, the amount of air delivered

from passageway 106 to passageway 114 to serve as fan air can be controlled at any

desired level within the capaéities of fitting 24 and passageways 106, 122, 112 and 114.
If fan atr fitting 26 is to be unplugged and air 1s to be supplied from fan air fitting 26

in a manifold 22 including such a passageway 122; a plug 133 may be inserted 1nto
passageway 122 at the valve seat 131, and the external opening of passageway 122
closed with a threaded plug 135 having the same relevant dimensions as packing 129.
See Fig. 10.

The manifold 22 includes a forward portion 150 and a rearward portion
152. The forward portion 150, which is exposed to the coating material being
dispensed, is constructed from a material which is relatively unaffected by the coating
matenal, for example, stainless steel. To reduce the weight of forward portion 150, it
may be desirable to machine (a) cavity(ies) 154 in non-cﬁtical areas of the forward
portion. Such cavities 154 are illustrated in the Figs. 6-8. The rearward portion,
which is exposed only to compressed air or the like, can be constructed from the same
material, or from another, for example, lighter weight material, which is relatively
unaffected by the compressed air. An example would be aluminum. The forward and
rearward portions 150, 152, respectively, of the manifold are coupled together by
dowel pins'15‘6-, one of which is illustrated in Fig. 8.

The gun 20 also 1s divided into a forward portion 160 and a rearward
portion 162. Alignment between the forward and rearward portions of the gun 20 is

promoted by locating pins 166, one of which is illustrated in Fig. 7. The forward and
rearward portions 160, 162 are coupled together by cap bolts 167 inserted into bores
extending forward from cylinder 36 and threaded 1nto threaded bores in the back
surface 180 of forward portion 160. One of cap bolts 167 is illustrated in broken lines

1n Fig. 6. As was the case with manifold 22, the forward portion 160 can be
constructed from a material which is relatively unaffected by the coating matenal, for
example, stainless steel, and the rearward portion from the same or a different

material which is relatively unaffected by the compressed air. Gun 20 and manifold

22 are joined by cap bolts 168.

10
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Manifold 22 can be mounted on a rod (not shown). To accommodate
such a mounting, a passageway 190 is provided through manifold 22 for receiving
such arod. A threaded opening 192 intersects passageway 190 to accommodate a
locking bolt for fixing the position of manifold 22 along the length of such a rod.
Manifold 22 can also be mounted to, for example, a suitable bracket, not shown.
Threaded holes 194 and holes 196 for locating pins are provided in the bottom surface
198 of manifold 22 for this purpose.

Referring now particularly to Fig. 6, a weep port 200 extends through
manifold 22. A passageway 202 intersects weep port 200 and extends to surface 92.
A mating passageway 204 extends from mating surface 96 to central passageway 98
behind cartridge 80. The presence of coating material in weep port 200 provides an
indication that cartridge 80 is compromised, and in need of service.

Nozzle 110 includes a carbide tip assembly 208 including a spray
orifice having a maximum dimension of, for example, .012”” (about .3 mm.). The
spray orifice may be circular, oval, cat’s eye shaped, or any of a number of other
desired shapes in cross section perpendicular to the nozzle 110 axis (in this case,
generally perpendicular to the longitudinal extent of stem 40). Nozzle 110 also
includes an air cap 210, details of which are best illustrated in Figs. 11-22. Carbide
tip assembly 208 is retained in air cap 210. Air cap 210, in turn, is retained against an
ultra high molecular weight polymer (UHMW) fluid seat assembly 212 (Fig. 6) by a
threaded retaining ring 214 which is threaded onto the front of forward portion 160 of
gun 20. O-nng 216 seals the air cap 210 to the UHMW fluid seat assembly 212.

Referning particularly to Figs. 11-22, air cap 210 includes two
diametrically opposed wings 220, each of which illustratively includes two
passageways 222 which extend generally perpendicularly to facing, generally paraliel
surfaces 224 of the wings 220, and a passageway 226 which extends forward at an
angle of, for example, 60° to the axis 228 of air cap 210. The axes of passageways
222 hie at distances of, for example, .050” on either side of a plane 230 which bisects
air cap 210 and includes the axis 228. The axes of passageways 226 lie in the plane
230. The axes of passageways 222 lie a distance of, for example, .082" (about 2.1
mm) forward of the front face 232 of air cap 210. The axes of passageways 226

where passageways 226 open through surfaces 224 lie a distance of, for example,

044" (about 1.1 mm) forward of front face 232. Passageways 222 and 226 have
11
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diameters of, for example, .040” (about .9 mm). Passageways 233 are provided
through the outer surfaces of wings 220, for example, to aid in machining
passageways 222, 226. Passageways 233 are closed by appropriate plugs 235 which
are then machined during the assembly of air cap 210. See Fig. 18. Atomizing air
from passageway 108 is coupled through passageways 222 and 226 onto the spray
exiting from tip 208 to assist in atomizing and shaping the spray.

Six additional passageways 236 extend forwardly and radially
inwardly at angles of, for example, 45° to the axis 228 of air cap 210. The axes of one
diametrically opposed pair of passageways 236 lie generally in a plane 240 which
bisects air cap 210 and lies generally parallel to surfaces 224. The axes of the
remaining diametrically opposed pairs of passageways 236 lie generally in planes
oriented at angles of, for example, 40° to plane 240, and intersect plane 240 on the

axis 228 of air cap 210. Passageways 236 exit the face 232 of air cap 210 at a
distance of, for example, about .218” (about 5.5 mm) from the axis 228 of air cap 210.

Passageways 236 have diameters of, for example, .020" (about .5 mm). Atomizing air
from passageway 108 is coupled through passageways 236 onto the spray exiting
from tip 208 to assist in reducing the buildup of coating material on the carbide fluid
tip 208 and on the air cap 210.

An additional pair of diametrically opposed passageways 244 exit from
the front face 232 of air cap 210 a distance of, for example, .352” (about 8.9 mm)
from the axis 228 of air cap 210. The axes of passageways 236 make angles of, for
example, 20° with the front face 232 of air cap 210. Shaping air from passageway

114 1s coupled through passageways 244 onto the spray exiting from tip 208 to assist

in atomizing and shaping the spray.

12
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WHAT IS CLAIMED 1IS:

1. An air cap (210) for retaining means (208) for providing a coating material dispensing
orifice, the air cap (216) including three pairs of first passageways (236), the passageways of
each pair of first passageways (236) oriented on opposite sides of the dispensing orifice;

at least two pairs of second passageways (222, 226) oriented on opposite sides of the
dispensing orifice to direct streams of compressed gas or compressed mixture of gases toward
opposite sides of a stream of coating material dispensed through said dispensing orifice,
wherein at least one pair of the second passageways have longitudinal directions making
angles of from 40° to 80° with the stream of coating material being dispensed through said
dispensing orifice;

at least one third pair of passageways (244), the passageways of each third pair of
passageways being oriented on opposite sides of the dispensing orifice to direct streams of
compressed gas or compressed mixture of gases onto opposite margins of the stream of
coating material being dispensed from the dispensing orifice, wherein said three pairs of first
passageways (236) direct streams of compressed gas or compressed mixture of gases onto
said opposite sides of said retaining means (208) to reduce a buildup of coating material on
said retaining means (208), wherein at least one pair of the at least two pair of second
passageways (222) have longitudinal directions extending substantially perpendicularly to the
stream of coating material being dispensed through said dispensing orifice, and wherein the
second (222, 226) passageways and third (244) passageways are arranged at different sides of

the dispensing orifice.

2. The apparatus of claim 1, wherein a plane defined by intersecting lines extending
longitudinally through the passageways of each pair of first passageways (236) makes an
angle of from 20° to 60° with the plane defined by intersecting lines extending longitudinally

through the passageways of an adjacent pair of first passageways (236).

13
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3. The apparatus of claim 2, wherein the plane defined by the intersecting lines extending
longitudinally through the passageways of each pair of first passageways (236) makes an
angle of from 30° to 50° with the plane defined by the intersecting lines extending

longitudinally through the passageways of the adjacent pair of first passageways (236).

4, The apparatus of claim 3, wherein the plane defined by the intersecting lines extending
longitudinally through the passageways of each pair of first passageways (236) makes an
angle of substantially 40° with the plane defined by the intersecting lines extending

longitudinally through the passageways of the adjacent pair of first passageways (236).

5. The apparatus of claim 1, wherein the longitudinal direction of at least one pair of the
at least two pair of second passageways (226) make angles of from 50° to 70° with the stream

of coating material being dispensed through said dispensing orifice.

6. The apparatus of claim 5, wherein the lon gitudinal direction of the at least one pair of
the at least two pair of second passageways (226) make angles of substantially 60° with the

stream of coating material being dispensed through said dispensing orifice.

1. The apparatus of claim 1, wherein one pair of the at least two pair of second
passageways is oriented on opposite sides of the dispensing orifice to the direct streams of
compressed gas or compressed mixture of gases onto opposite margins of the stream of

coating material being dispensed from the coating material dispensing orifice.
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