Office de la Proprieté Canadian CA 2551298 C 2014/07/08

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 551 298
gr gfgamsge ; 'f“; age”gy of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(86) Date de dépbt PCT/PCT Filing Date: 2004/12/16 (51) Cl.Int./Int.Cl. BO5B 7/08 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2005/07/21 BOSE 7724 (2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2014/0//08 BLETTE. RUSSELL E.. US:
(85) Entree phase nationale/National Entry: 2006/06/22 FREDERICKSON, FRANKLYN L., US:
(86) N° demande PCT/PCT Application No.: US 2004/042635 JOSEPH, STEPHEN C. P, US;

QIBLAWI, JAMEEL R., US

T (73) Proprietaire/Owner:
(30) Priorité/Priority: 2003/12/30 (US10/748,494) 3M INNOVATIVE PROPERTIES COMPANY US

(74) Agent: SMART & BIGGAR

(87) N° publication PCT/PCT Publication No.: 2005/065840

(54) Titre : PISTOLET DE PULVERISATION DE LIQUIDE, COMPRENANT DES PARTIES SEPARABLES
MANUELLEMENT

54) Title: LIQUID SPRAY GUN WITH MANUALLY SEPARABLE PORTIONS

[

I
~J

|
.-“

I

o)
-~

(57) Abregé/Abstract:

The present Iinvention provides a liquid spray gun with several improved features, including (1) a molded polymeric possibly
disposable body assembly through which passes liquid sprayed by the spray gun that is manually releasable from a metal platform
portion of the spray gun through which air is fed to passageways through the body assembly to spray the liquid; (2) non-cylindrical
alr passageways on air horns that provide improved shape and uniformity for the wide elongate stream of liquid formed by the spray

gun, and (3) an air cap portion of the body assembly mounted for manual rotation on a nozzle portion of the body assembly
between positions defined by stops and retained at those positions by friction.

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] { - . Bon, B R
C an ad a http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C gm0

) SR RO PRI S G _,\‘.s
OPIC - CIPO 191 5




wO 2005/065840 A1 I M B0 ! AN Y00 A A0 RO D O

CA 02551298 2006-06-22

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date

21 July 2005 (21.07.2005)

BOSB 7/08, 7/24

(51) International Patent Classification’:

(21) International Application Number:
PCT/US2004/042635

(22) International Filing Date:
16 December 2004 (16.12.2004)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
10/748,494 30 December 2003 (30.12.2003) US

(71) Applicant: 3M INNOVATIVE PROPERTIES COM-
PANY [US/US]; 3M Center, Post Office Box 33427, Saint
Paul, Minnesota 55133-3427 (US).

(72) Inventors: BLETTE, Russell, E.,; Post Office Box
33427, Saint Paul, Minnesota 55133-3427 (US). FRED-
ERICKSON, Franklyn, L.; Post Office Box 33427, Saint
Paul, Minnesota 55133-3427 (US). JOSEPH, Stephen,

(74)

(81)

(84)

(10) International Publication Number

WO 2005/065840 A1l

C., P.; Post Office Box 33427, Saint Paul, Minnesota
55133-3427 (US). QIBLAWI, Jameel, R.; Post Office
Box 33427, Saint Paul, Minnesota 55133-3427 (US).

Agents: HUEBSCH, William, L., et al.; Office of In-
tellectual Property Counsel, Post Office Box 33427, Saint
Paul, Minnesota 55133-3427 (US).

Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, K7, L.C, LK, LR, LS, LT, LU, L.V, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL., SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM.,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[ Continued on next page]

(54) Title: LIQUID SPRAY GUN WITH MANUALLY SEPARABLE PORTIONS

28b

28a

(57) Abstract: The present
invention provides a liquid
spray gun with several improved
features, including (1) a molded
polymeric possibly disposable
body assembly through which
passes liquid sprayed by the spray
gun that is manually releasable
from a metal platform portion
of the spray gun through which
air is fed to passageways through
the body assembly to spray the

liquid; (2) non-cylindrical air
passageways on air horns that
provide improved shape and
uniformity for the wide elongate
stream of liquid formed by the
spray gun, and (3) an air cap
portion of the body assembly
mounted for manual rotation
on a nozzle portion of the body
assembly  between  positions
defined by stops and retained at
those positions by friction.

45



CA 02551298 2006-06-22

WO 2005/065840 Al

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA,

ZM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ,
NA, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR,
HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:

with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

30

CA 02551298 2006-06-22
WO 2005/065840 PCT/US2004/042635

LIQUID SPRAY GUN WITH MANUALLY SEPARABLE PORTIONS

Field of the Invention

This invention relates to liquid spray guns of the type comprising a body assembly
including a nozzle portion having a liquid passageway extending to an outlet end opening
through an outlet end of the nozzle portion, the body assembly having a first air
passageway having an outlet end at the outlet end of the nozzle portion that extends around
the outlet end of the liquid outlet passageway and 1s shaped to direct air under greater than
atmospheric pressure against liquid flowing out of the outlet end of the liquid outlet
passageway to propel the liquid away from that outlet end while shaping the liquid into a
generally conical stream about an axis; the body assembly including horns projecting past
the outlet end of the nozzle on opposite sides of the axis, and also having a second air
passageway extending to outlet passageways and apertures spaced along the horns from.
the outlet end of the nozzle portion and facing opposite sides of the axis, which outlet
passageways and apertures direct air under greater than atmospheric pressure flowing
through the second air passageway against opposite sides of the stream of liquid formed
by air flowing through the first air passageway to reshape that stream into a wide elongate
stream; the liquid spray gun further including a platform portion having through air
distribution passageways including an inlet opening adapted to be connected to a supply of
air under greater than atmospheric pressure, first and second air outlet openings, means for
separately regulating the flow of air through the first and second air outlet openings of the
air distribution passageways, and manually operated means for stopping or allowing flow
of air through the outlet openings of the air distribution passageways; and the platform
portion and the nozzle portion having means for mounting the nozzle portion on the
platform portion with the first and second air outlet openings of the air distribution

passageways communicating with inlet ends of the first and second passageways.

Background of the Invention

The prior art includes liquid spray guns of the type comprising a body assembly
including a nozzle portion having a liquid passageway extending to an outlet end opening

through an outlet end of the nozzle portion, the body assembly having a first air
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passageway extending to an outlet end at the outlet end of the nozzle portion that extends
around the outlet end of the liquid outlet passageway and is shaped to direct air under
greater than atmospheric pressure against liquid flowing out of the outlet end of the liquid
outlet passageway to propel the liquid away from that outlet end while shaping the hiquid
into a generally conical stream about an axis; the body assembly including horns
projecting past the outlet end of the nozzle on opposite sides of the axis, and also having a
second air passageway extending to outlet passageways and apertures spaced along the
horns from the outlet end of the nozzle portion and facing opposite sides of the axis, which
outlet passageways and apertures direct air under greater than atmospheric pressure
flowing through the second air passageway against opposite sides of the stream of liquid
formed by air flowing through the first air passageway to reshape that stream into a wide
elongate stream; the liquid spray gun further including a platform portion having through
air distribution passageways including an inlet opening adapted to be connected to a
supply of air under greater than atmospheric pressure, first and second air outlet openings,
means for separately regulating the flow of air through the first and second air outlet
openings of the air distribution passageways, and manually operated means for stopping or
allowing flow of air through the outlet openings of the air distribution passageways; and
the platform portion and the nozzle portion having means for mounting the nozzle portion
on the platform portion with the first and second air outlet openings of the air distribution
passageways communicating with inlet ends of the first and second passageways. U.S.
Patents Nos. 5,090,623 (Burns et al.); 5,102,051 (Smith et al); 5,209,405 (Robinson et al);
and 5,322,221 (Anderson) and U.S. Patent Application Publication No. US 2002/0148910
A1 published October 17, 2002, provide illustrative examples. In the spray guns described
in those U.S. Patents typically the nozzle portions can be removed from the platiorm
portions, however the means for mounting the nozzle portions on the platform portions
includes attachment members such as threaded nuts that must be removed with a tool such

as a wrench, thereby adding difficulty to that removal process.

Disclosure of the Invention

The present invention provides a liquid spray gun generally of the type described

above that is more easily disassembled between successive uses.
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According to an aspect of the present invention, there is provided a liquid spray
gun comprising a body assembly including a nozzle portion with an outlet end, said nozzle
portion having a liquid passageway extending from an inlet end to an outlet end opening
through the outlet end of the nozzle portion, said body assembly having a first air passageway
extending from an inlet end to an outlet end at the outlet end of said nozzle portion, said outlet
end of said first air passageway extending around said outlet end opening of said liquid
passageway and being shaped to direct air under greater than atmospheric pressure against
liquid flowing out of the outlet end opening of the liquid passageway to propel the liquid
away from the outlet end of the nozzle portion while shaping the liquid into a conical stream
about an axis, said body assembly including horns projecting past the outlet end of the nozzle
portion on opposite sides of said axis, said body assembly having a second air passageway
extending from an inlet end to outlet passageways and apertures spaced along said horns from
the outlet end of the nozzle portion and facing opposite sides of said axis, said outlet
passageways and apertures being shaped to direct air under greater than atmospheric pressure
flowing through said second air passageway against opposite sides of the stream of liquid
formed by air flowing through the first air passageway to reshape the stream of liquid into a
wide elongate stream, said liquid spray gun further including a platform portion having
through air distribution passageways including an inlet opening adapted to be connected to a
supply of air under greater than atmospheric pressure, first and second air outlet openings,
means for separately regulating the flow of air through said first and second air outlet
openings of said air distribution passageways, and manually operated valve means for
stopping or allowing flow of air through said outlet openings of said air distribution

passageways, and said platform portion and said nozzle portion having manually operable

means for releasably mounting said nozzle portion on said platform portion with said first and
second air outlet openings of said air distribution passageways communicating with the inlet

ends of said first and second air passageways.

According to an embodiment of the present invention there is provided a liquid

spray gun comprising a body assembly including a nozzle portion having a liquid passageway
extending to an outlet end opening through an outlet end of the nozzle portion, the body

assembly having a first air passageway extending to an outlet end at the outlet end of the

-3 -
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nozzle portion that extends around the outlet end of the liquid outlet passageway and 1s shaped
to direct air under greater than atmospheric pressure against liquid flowing out of the outlet
end of the liquid outlet passageway to propel the liquid away from that outlet end while
shaping the liquid into a generally conical stream about an axis; the body assembly including
horns projecting past the outlet end of the nozzle on opposite sides of the axis, and also having
a second air passageway extending to outlet passageways and apertures spaced along the
horns from the outlet end of the nozzle portion and facing opposite sides of the axis, which
outlet passageways and apertures direct air under greater than atmospheric pressure tflowing
through the second air passageway against opposite sides of the stream of liquid formed by air
flowing through the first air passageway to reshape that stream into a wide elongate stream;
the liquid spray gun further including a platform portion having through air distribution
passageways including an inlet opening adapted to be connected to a supply of air under
greater than atmospheric pressure, first and second air outlet openings, means for separately
regulating the flow of air through the first and second air outlet openings of the air distribution
passageways, and manually operated means for stopping or allowing flow of air through the
outlet openings of the air distribution passageways; and the platform portion and the nozzle
portion having manually releasable means (i.e., means manually operably by a person without
the use of tools) for mounting the nozzle portion on the platform portion with the first and
second air outlet openings of the air distribution passageways communicating with inlet ends

of the first and second passageways.

The manually operable means for releasably mounting the nozzle portion on
the platform portion can comprise the platform portion including a support wall, an opening
through the support wall between inner and outer surfaces of the support wall, and the nozzle
portion including a projection from a contact surface on the side of the nozzle portion opposite
its outlet end, the projection being received in the support wall opening with the contact

surface against the outer surface of the support wall, and a distal part of the projection

projecting past the outer surface of support wall, the distal part of the
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the support wall opening with the contact surface against the outer surface of the
support wall, and a distal part of the projection projecting past the outer surface of

support wall, the distal part of the

- 3b -
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projection having a transverse groove, and the manually operable means further including
a latching member releasably engaged in the transverse groove adapted for manual
removal from the distal part.

The platform portion can be reusable (i.e., made of metal), and the nozzle and air
cap portions can be molded of a polymeric material. The molded air cap and nozzle
portions can be sufficiently inexpensive that they can be discarded rather thar; cleaned for
some applications.

The passageways on the horns opening through the outlet apertures that direct high
velocity air flowing through the second air passageway against opposite sides of a stream
of liquid formed by air flowing through the first air passageway to reshape that generally
conical stream of liquid into a wide elongate stream can have a greater width in a direction
at a right angle to the axis than depth in a direction parallel to the axis (e.g., the outlet
apertures can be generally rectangular). Such a shape has been found to form a liquid
stream that is very uniform in width and in the amount of liquid delivered per unit time
along its length to facilitate uniform application of the liquid to a surface.

The body assembly can include an air cap including the horns that is molded ot
polymeric material, with the non-circular passageways leading to the outlet apertures being
formed during the molding process. Means are provided for mounting the molded
polymeric air cap portion on the nozzle portion, with the molded air cap and the nozzle
portion having surfaces forming the first and second air passageways.

" The means mounting the air cap portion on the nozzle portion can allow rotation of
the air cap portion about the axis relative to the nozzle portion, the air cap and nozzle
portions can include stops limiting relative rotation of the air cap portion relative to the
nozzle portion to rotation through a predetermined angle (e.g., 90 degrees) between first
and second relative positions, and the means mounting the air cap portion on the nozzle
portion can include surfaces in frictional engagement to restrict relative rotation of the air
cap and nozzle portions until a predetermined torque is manually applied between the air
cap and nozzle portions. Thus a person wishing to change the relative position of the air
cap portion on the nozzle portion need only rotate the air cap portion relative to the nozzle

portion, and the air cap portion will remain in that position until it is again repositioned by

the operator.
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Brief Description of the Drawings

Examples of embodiments of the present invention will be further described with reference to the

accompanying drawings wherein like reference numerals refer to like or corresponding parts throughout

the several views, and wherein:

Figure 1 is a side view of a liquid spraying device according to an embodiment of the present

invention

Figure 2 is an opposite side view of the liquid spraying device of Figure 1 in which
a nozzle portion, an air cap portion and a pllatform portion of the spraying device are
separated from each other;

Figure 3 is an enlarged front view of the platform portion of the liquid spraying
device as seen along line 3-3 of Figure 2;

Figure 4 is a enlarged fragmentary vertical cross sectional view of the qu_uid
spraying device of Figure 1;

Figure 5 is a sectional view taken approximately along line 5-5 of Figure 4 after the
nozzle portion is removed from the platform portion;

Figure 6 is a sectional view taken approximately along line 6-6 of Figure 4 after the
nozzle portion is removed from the platform portion;

Figure 7 is a side view of the platform portion of the liquid spraying device of
Figure 1 which has been partially sectioned to show detail;

Figure 8 is a rear view of the nozzle portion included in the spraying device of
Figure 1,

Figure 9 is a sectional view taken approximately along line 9-9 of Figure &;

Figure 10 is a front view of the nozzle portion of figure 2;

Figure 11 is an enlarged rear view of the air cap portion included in the spraying

device of Figure 1;

Ficure 12 is a sectional view taken approximately along line 12-12 of Figure 11;

Figure 13 is a sectional view taken approximately along line 13-13 of Figure 12;

and

Figures 14, 15, 16, and 17 are enlarged illustrations of alternative shapes that could

be used for outlet passageways and apertures in horns on the air cap portion included in the

spraying device of Figure 1.
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Detailed Description of Embodiments

Referring now tqthe drawings there is i1llustrated a liquid spraying device or spray

gun 10 according to an embodiment of the present invention. Generally, the liquid spray gun 10 comprises a

body assembly 12 including a nozzle portion 14 with an outlet end 15. The nozzle portion
14 has a liquid passageway 16 extending from an inlet end 17 to an outlet end 18 opening
through the outlet end 15 of the nozzle portion 14. The body assembly 12 also has a first
air passageway 20 extending from an inlet end 21 to an outlet end 22 at the outlet end 15
of the nozzle portion 14. The outlet end 22 of the first air passage\;vay 20 extends around
the outlet end 18 of the liquid passageway 16 and is shaped to direct air under greater than
atmospheric pressure against liquid flowing out of the outlet end 18 of the liquid
passageway 16 to propel liquid flowing out of the liquid passageway 16 away from the
outlet end 15 of the nozzle portion 14 while shaping the liquid into a generally conical
strean about an axis 23. The body assembly 12 includes homs 24 projecting past the
outlet end 15 of the nozzle portion 14 on opposite sides of that axis 23, and the body
assembly 12 has a second air passageway 26 extending from an inlet end 27 through
portions of the horns 24 to outlet passageways 28 having outlet apertures spaced alémg the
horns 24 from the outlet end 15 of the nozzle portion 14 and facing opposite sides of the
axis 23. The outlet passageways 28 and apertures are non-circular and are shaped to direct
air under greater than atmospheric pressure flowing through the second air passageway 26
against opposite sides of a generally conical stream of liquid formed by air flowing
through the first air passageway 20 to reshape that generally conical stream of liguid 1nto a
wide elongate stream. The outlet passageways 28 and apertures are cenerally rectangular
and have a greater width in a direction at a right angle to the axis 23 than depth 1n a
direction parallel to the axis.

As a non-limiting example, as illustrated the outlet passageways 28 and apertures
can comprise first and second pairs 28a and 28b of opposed outlet passageways 26 and
apert.ures on the horns 24, the first pair of outlet passageways 28a and apertures each
having a width in a direction at a right angle to the axis 23 of about 0.154 1nch or 0.39 cm,
a depth in a direction parallel to the axis 23 of about 0.35 inch or 0.39 cm, and being
spaced about 0.25 inch or 0.64 cm from the outlet end 15 of the nozzle portion 14, with the

outlet passageways 28a being disposed at an angle of about 66 degrees with respect to the

6-



10

15

20

25

30

CA 02551298 2006-06-22
WO 2005/065840 PCT/US2004/042635

axis; and the second pair of outlet passageways 28b and apertures each having a width in a
direction at a right angle to the axis 23 of about 0.165 inch or 0.42 cm, a depth in a
direction parallel to the axis of about 0.050 inch or 0.13 cm, and being spaced about

0.35 inch or 0.89 cm from the outlet end 15 of the nozzle portion 14 with the outlet
passageways 28b being disposed at an angle of about 75 degrees with respect to the

axis 23. {

The body assembly 12 includes an air cap portion 30 including the horns 24 that is
preferably molded of a polymeric material (e.g., polypropylene, polyethylene, or glass
filled nylon), with the outlet passageways 28 and apertures being formed by the molding
process. The body assembly 12 also includes means for mounting the air cap portion 30
on the nozzle portion 14 so that adjacent surfaces of the air cap portion 30 and the nozzle
portion 14 form parts of the first and second air passageways 20 and 26. The means
mounting the air cap portion 30 on the qozzle portion 14 includes a radially outwardly
projecting annular ring 32 around the outlet end 15 of the nozzle portion 14 co-axial with
the axis 23, and a generally cylindrical collar 33 on the air cap portion 30 having an
annular recess 34 from its inner surface adapted to receive the annular ring 32 of the
nozzle portion 14. The collar 33 on the air cap portion 30 is sutficiently resiliently flexible
that the inner surface of the collar 33 can be pressed over the annular ring 32 to position
the ring 32 in the recess 34. A cylindrical part 35 of the inner surface of the air cap portion
has a close sliding fit around an outer surface of a cylindrical portion 37 of the nozzle
portion 14 to separate the first and second air passageways 20 and 26. This means for
mounting the air cap portion :30 on the nozzle portion allows rotation of the air cap portion
30 about the axis 23 relative to the nozzle portion 14. The air cap and nozzle portions 30
and 14 include stops 36 and 38 respectively that limit relative rotation of the air cap and
nozzle portions 30 and 14 to rotation through a predetermined angle (90 degrees as
illustrated) between first and second relative positions. This means mounting the air cap
portion 30 on the nozzle portion 14 also includes surfaces on the air cap and nozzle
portions 30 and 14 in frictional engagement (i.e., such engagement can be with each other
as illustrated or, alternatively, could be with a frictional layer, not shown, between the alr
cap and nozzle portions 30 and 14) to restrict relative rotation of the air cap and nozzle

portions 30 and 14 until a predetermined torque is manually applied between the air cap

-
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and nozzle portions 30 and 14. That predetermined torque should be enough to restrict
rotation of the air cap portion 30 on the nozzle portion 14 by slight contact with the air cap
portion, but not so much that it is difficult to manually rotate the nozzle portion 14 on the
air cap 'portion 30. Such torque should thus be in the range of 5 to 40 inch pounds, and
more preferably in the range of 10 to 20 inch pounds. An O-ring 39 is positioned between
the air cap and nozzle portions 30 and 14 to restrict leakage between the collar 33 and the
nozzle portion 14.

The outlet end 22 of the first air passageway 20 is shaped to direct a peripheral
portion of air exiting the first air passageway 20 in a converging con}ical pattern (e.g.,
converging at an angle in the range of about 30 to 45 degrees with respect to the axis 23
against liquid exiting the outlet end 18 of the liquid passageway 16. This converging
conical pattern bettér atomizes the liquid leaving the outlet end 18 of the liquid
passageway 16 than would air flowing out of the outlet end 22 of the first air passageway

20 in a direction parallel to the stream of fluid leaving the outlet end 18 of the liquid

passageway 16.

t

The liquid spray gun 10 further includes a platform portion 40 including a frame 41
having through air distribution passageways including an inlet passageway 42 (see
Figures 3 and 7) with an inlet end 45 adapted to be connected to a supply of air under
ereater than atmospheric pressure, first and second air outlet openings 43 and 44, means in
the form of an adjustable valve member 46 for regulating the portion of air flow through
the air distribution passageways that can flow to the second air outlet opening 44, and
manually operated valve means 47 for stopping or allowing flow of air from the inlet
passageway 42 to the outlet openings 43 and 44 of the air distribution passageways. The
platform portion 40 and the nozzle portion 14 have manually operable means for
releasably mounting the nozzle portion 14 on the platform portion 40 with the first and
second air outlet openings 43 and 44 of the air distribution passageways communicating
with the inlet ends 21 and 27 of the first and second air passageways 20 and 26
respectively. That manually operable means (see Figure 4) comprises the plattorm portion
40 including a support wall 48 having opposite inner and outer surfaces 49 and 50, a
cylindrical opening 51 through the support wall 48 between its inner and outer surfaces 49

and 50; and the nozzle portion 14 including a projection 52 beyond a contact surface 53 on
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the side of the nozzle portion 14 opposite its outlet end 18. The projection 52 1s received
in the opening 51 through the support wall 48 with the contact surface 53 against 1ts outer
surface 50 and a distal part of the projection 52 projecting past the inner surface 49 of the
support wall 48. The distal part of the projection 52 has a transverse annular groove 56,
and the manually operable means further includes a plate-like latch member 55 mounted
on the frame 41 for sliding movement transverse of the opening 51 between (1) an engaged
position at which a generally C-shaped portion of the latch member 55 having a latching
surface 55a facing away from the support wall 48 that is about normal to the axis of the
opening 51 will be positioned in a portion of the transverse groove 50 if the projection 52
is fully engaged in the opening 51 to retain the projection 52 and thereby the nozzle
portion 14 in engagement with the platform portion 40, and (2) a release position to which
the latch member 55 can be manually slid against the bias of a spring 54 between the latch
member 55 and the frame 41 that biases the latch member 55 to its engaged position, at
which release positioﬁ a circular opening 55¢ through the latch member 55 larger in
diameter than the projection 52 is aligned with the projection 52 to allow the nozzle
portion 14 to be mounted on or removed from the platform portion 40. The latch member
55 includes a cam surface 55b on its side opposite the latching surface 55a that faces the
support wall 48 and is disposed at an angle (e.g., about 45 degrees) with respect to the axis
of the opening 51 so that pressing the distal end of the projection 52 against the cam
surface 55b will cause the latch member 55 to move to its release position and allow the
distal end of the projection 52 to move past the latch member 55 until the projection 52 1s
fully engaged in the opening 51, whereupon the latching surface 55a will move into
engagement with a portion of the transverse groove 56 (the latching position of the latch
member 55) under the influence of the spring 54 to retain the projection 52 and thereby the
nozzle portion 14 in engagement with the platform portion 40.

The platform portion 40 can be made by modifying a metal spray gun that 1s
commercial available under the trade designation “HVLP Gravity feed spray gun” from
Graco, Minneapolis, MN, by adding to the frame 41 a portion 41a for mounting the latch
member 55 described above and by adding to the frame 41 a plate 58 which provides the
outer surface 50 shaped for sealing engagement with the contact surface 53 on the nozzle

portion 14, and in which the first and second air outlet openings 43 and 44 are formed.
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The second air outlet openings 44 are defined by sockets adapted to closely receive
projecting tubular portions 59 that are at the mnlet ends 27 of the second air passageways 26
in the nozzle portion 14. The latch member 55 has an opening 71 adapted to closely receive a
projection 57 on the nozzle portion 14 to help locate the nozzle portion 14 on the plate 58,
and has a groove 69 around its periphery adapted to receive in sealing engagement a
projecting lip 68 around the periphery of the nozzle portion 14.

The manually operated valve member 46 (see Figure 7) for stopping or allowing flow

of air from the inlet passageway 42 to the outlet openings 43 and 44 of the air distribution
passageways includes a valve seat on the frame 41 around an opening 60 between the inlet
passageway 42 and a second air passageway 61 included in the air distribution
passageways that is paralle] to the inlet passageway 42. The valve member 62 1s mounted
on the frame 41 for movement between (1) a closed position engaging that seat to prevent
flow of air through the opening 60 to which closed position the valve member 62 is biased
by a spring 63 between the valve member 62 and the frame 41, and (2) positions spaced
from the seat around that opening 60 to allow various rates of air to flow from the 1nlet
passageway 42 to the second air passageway 61, and from there to the first outlet openings
43 and to the second outlet openings 44 1if the valve member 46 1s open. Such movement
of the valve member 62 to positions spaced from the seat can be caused by manually
pulling a trigger member 64 pivotally mounted on the frame 41 by a pin 65 toward a
handle portion 66 of the frame 41. The amount of such movement that can be caused by
pulling the trigger member 64 1s determined by a stop member 67 in threaded en gagement
with the frame 41 so that the maximum amount of such movement is adjustable. A fluid
flow control needle 70 1s attached to the valve member 62. The fluid flow control needle
70 extends through a central bore 72 in the projection 52 and through a seal 74 in the bore

72 around its periphery which separates part of the liquid passageway 16 adjacent its outlet

“end 18 from the oppositie end of that bore 72 (see figure 4). A generally conical end

portion 75 of that needle 70 is positioned against the inner surface of and closes the liquid
passageway 16 adjacent its outlet.end 18 when the valve member 62 is positioned in its
closed position to which it is biased by the spring 63. The end portion 75 of that needle 70
moves away from the inner surface of the liquid passageway 16 to allow liquid to flow

through it when the trigger member 64 1s manually moved toward the handle portion 66

-10-
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and away from its closed position against the bias of the spring 63. The end portion 75 of
the needle is formed of polymeric material and tapered at a much smaller angle than the
valve member 62 so that the valve member 62 will open to allow air to flow through the
outlet openings 43 and 44 of the air distribution passageways, through the first and second
air passageways 20 and 26, out of the outlet end 22 of the first air passageway 20, and out
of the outlet passageways 28 of the second air passageway 26 (if the valve member 46 is
open) before fluid can flow out of the outlet end 18 of the liquid passageway 16.

Liquid can be gravity fed to the outlet end 15 of the liquid passageway 16 from a
suitable container at its inlet end 17, which container could be the container described in
U.S. Patent No0.6,588,681 that includes a portion of a connector adapted for manually
releasable engagement with a connector portion 80 illustrated about the inlet end 17 of the
liquid passageway 16. Alternatively, smaller volume liquid containers such as those
described in U.S. Patent No. 6,752,179 (Schwartz) could be used.

Optionally, a pressure tap 77 (see Figure 2) communicating with the second air
passageway 26 and closed when not used could be provided to supply air pressure to the
pressurized liquid container described in U.S. Patent Application Publication No.

US 2004/0084553 A1, published May 6, 2004, which pressurized liquid container could be
used to supply liquid to the liquid passageway 16 of the spray gun 10. The pressure tap 77
should communicate with the second air passageway 26 at a position spaced (e.g. over

1 inch or 2.54 cm) from the outlet passageways 28 and outlet apertures in the air horns 24
so that it does not cause air pressure differences between the two horns 24.

The body assembly 12 including both the nozzle portion 14 and the air cap portion
30 can be molded of a suitable polymeric material (e.g., polypropylene, polyethylene, or
glass filled nylon). The body assembly 12, and particularly its nozzle.portion 14 will make
most of the contact with a liquid (e.g., paint) being sprayed (i.e., only the needle 70 on the
platform portion 40 will contact that liquid), and the molded body assembly 12 can be
sufficiently inexpensive that it can be discarded rather than being cleaned for some
applications.

The present invention has now been described with reference to one embodiment
and possible modifications thereof. It will be apparent to those skilled in the art that many

changes can be made in the embodiments described without departing from the scope of

-11-
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the present invention. For example, the outlet passageways 28 and apertures in the
air horns 24 that have a greater width in a direction at a right angle to the axis 23 than

depth in a direction parallel to the axis 23 could have shapes other than rectangular,

such as, but not limited to, oval shapes 28e and 28f illustrated in Figures 14 and 15,
5 diamond shapes such as the diamond shape 28c illustrated in Figure 16, or shapes

with an enlarged (e.g., generally circular, rectangular or oval) center portions and with

more narrow portions extending on opposite sides of the center portion such as the

shape 28d illustrated in Figure 17. Thus, the scope of the present invention should

not be limited to the structures and methods described in this application, but only by

10 the structures and methods described by the language of the claims and the

equivalents thereof.
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CLAIMS:

1. A liquid spray gun comprising

a body assembly including a nozzle portion with an outlet end, said nozzle
portion having a liquid passageway extending from an inlet end to an outlet end opening

through the outlet end of the nozzle portion,

said body assembly having a first atr passageway extending from an inlet end
to an outlet end at the outlet end of said nozzle portion, said outlet end of said first air
passageway extending around said outlet end opening of said liquid passageway and being
shaped to direct air under greater than atmospheric pressure against liquid tlowing out of the
outlet end opening of the liquid passageway to propel the liquid away from the outlet end of

the nozzle portion while shaping the liquid into a conical stream about an axis,

said body assembly including horns projecting past the outlet end of the nozzle

portion on opposite sides of said axis,

said body assembly having a second air passageway extending from an inlet
end to outlet passageways and apertures spaced along said horns from the outlet end of the
nozzle portion and facing opposite sides of said axis, said outlet passageways and apertures
being shaped to direct air under greater than atmospheric pressure flowing through said
second air passageway against opposite sides of the stream of liquid formed by air tlowing

through the first air passageway to reshape the stream of liquid into a wide elongate stream,

- said liquid spray gun further including a platform portion having through air
distribution passageways including an inlet opening adapted to be connected to a supply of air
under greater than atmospheric pressure, ﬁrét and second air outlet openings, means for
separately regulating the flow of air through said first and second air outlet openings of said
air distribution passageways, and manually operated valve means for stopping or allowing

flow of air through said outlet openings of said air distribution passageways, and

. said platform portion and said nozzle portion having manually operable means

for releasably mounting said nozzle portion on said platform portion with said first and second
- 13 -



10

15

20

235

CA 02551298 2013-08-19

6(0557-7551

air outlet openings of said air distribution passageways communicating with the inlet ends of

said first and second air passageways.

2. ~ A liquid spray gun according to claim 1 wherein said manually operable means
for releasably mounting said nozzle portion on said platform portion comprises said platform
portion including a support wall having opposite inner and outer surfaces, an opening through
said support wall between said inner and outer surfaces, and said nozzle portion including a
projection from a contact surface on the side of said nozzle portion opposite said outlet end
thereof, said projection being received in said opening through said support wall with said
contact surface against satd outer surface and a distal part of said projection projecting past
the outer surface of said support wall, said distal part of said projection having a transverse
groove, and said manually operable means for releasably mounting further including a

latching member releasably engaged in said transverse groove and adapted for manual

removal from said distal part.

3. - A hiquid spray gun according to claim 2 wherein said latching member i1s
mounted on a frame of the platform portion for sliding movement transverse of said opening
between (1) an engaged position at which a\portion of the latching member 1s positioned in
part of the transverse groove if the projection is fully in said opening to retain the projection
and thereby the nozzle portion in engagement with the platform portion, and (2) a release
position to Which the latching member 1s manually slid against the bias of a spring between
the latching member and the frame that biases the latching member to its engaged position, at
which release position an opening through the latching member larger than the projection is
aligned with the projection to allow the nozzle portion to be mounted on or removed from the

platform portion.

4. -~ A hquid spray gun according to claim 3 wherein said latching member has a
cam surface adapted to move said latching member from said engaged position to said release

position when said projection contacts said latching member as the nozzle portion 1s being

mounted on the platform portion.

5. A liquid spray gun according to any one of claims 1 to 4, wherein said nozzle

portion 1s molded of polymeric material, and said body assembly tncludes an air cap portion
| - 14 -
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molded of polymeric material having said horns, and means mounting said air cap portion on
said nozzle portion, said molded air cap and nozzle portions having surfaces forming said first

and second air passageways.

6. A spray gun according to any one of claims 1 to 5, wherein said outlet

passageways and apertures in said horns are non-circular.

7. ~ A spray gun according to any one of claims I to 5, wherein said outlet
passageways and apertures in said horns have a greater width 1n a direction at a right angle to

said axis than depth in a direction parallel to said axis.

8. A spray gun according to claim 7 wherein said outlet passageways and

apertures in said horns are rectangular.

9. A spray gun according to any one of claims 1 to 5, wherein said outlet
passageways and. apertures comprise first and second pairs of opposed outlet passageways and
apertures in said horns, said first pair of outlet passageways and apertures each having a width
in a direction at a right angle to said axis of 0.39 cm, a depth in a direction parallel to said axis
of 0.89 cm, and being spaced 0.64 cm from the outlet end of the nozzle portion, and said
second pair of outlet passageways and apertures each having a width in a direction at a right
angle to said axis of 0.42 cm, a depth 1n a direction parallel to said axis of 0.13 cm, and being

spaced 0.89 cm from the outlet end of the nozzle portion.

10. A liquid spray gun according to any one of claims 1 to 4, wherein said body

assembly includes an air cap portion having said horns, and means mounting said air cap
portion on said nozzle portion, said air cap and nozzle portions having surfaces forming said
first and second air passageways, said means mounting said air cap portion on said nozzle
portion allows rotation of said air cap portion about said axis relative to said nozzle portion,
said air cap and nozzle portions include stops limiting relative rotation of said air cap and
nozzle portions to rotation through a predetermined angle between first and second relative
positions, and said means mounting said air cap portion on said nozzle portion includes
surfaces in frictional engagement to restrict relative rotation of said air cap and nozzle

portions until a predetermined torque is applied between said air cap and nozzle portions.
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11. A hquid spray gun according to claim 10 wherein said predetermined angle is
90 degrees.

12. A spray gun according to any one of claims 1 to 5, wherein said outlet end of

said first air passageway 1s shaped to direct a peripheral portion of air exiting said first air
passageway in a converging conical pattern against liquid exiting the outlet end opening of

said liquid passageway.

- 16 -
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