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CONVERTIBLE LIQUID SPRAY NOZZLE 
The present invention relates to a liquid spray nozzle 

and, more particularly, to a nozzle for, for example, a 
paint spray gun operable by pressurized air. 

In the art of paint spray apparatus, paint spray guns 
have been developed which include nozzles for ejecting 
a paint spray.~ The prior art nozzles have, however, 
been complicated in structure and, therefore, dif?cult 
and expensive to manufacture. Typically, the nozzles 
have required multiple drilling operations in the nozzle 
fabrication. In addition, because of the complicated 
structure, the prior art nozzles have been prone to clog 
during painting operations. Further, the complicated 
structure of the nozzles has made it dif?cult to clean 
the nozzles after painting operations. 
The tendency of the prior art nozzles to clog has been 

exceptionally acute in the case of heavy bodied paints, 
such as latex base paints. Consequently, during spray 
operations with latex paints, it has been necessary to 
frequently interrupt the painting operations for clean 
ing of the nozzles. 
Because of the dif?culty of cleaning the prior art noz 

zles, it has been common practice to dispose of a used 
nozzle after each painting operation and to replace it 
with a new nozzle. A serious disadvantage of this prac 
tice is that the continuous disposal and replacement of 
paint spray nozzles has been extremely expensive be— 
cause of the complicated structure and resultant high 
cost of manufacture of the prior art nozzles. 

In view of the recent development of inexpensive 
compressed air sources for general use, it has become 
desirable to provide paint spray apparatus operable by 
pressurized air for general applications, including home 
use. To avoid the disadvantages occurring in the prior 
art because of the complicated nozzle designs, and the 
prohibitive expense resulting from the requirement of 
replacing complicated nozzle structures, it is necessary 
to provide a paint spray nozzle having an internal struc 
ture which is readily accessible for cleaning. A nozzle 
capable of use with both light bodied and heavy bodied 
paints is particularly useful. It is also extremely desir 
able to provide a nozzle which can be manufactured by 
inexpensive conventional techniques, such as molding. 

It is an object of the present invention to provide a 
nozzle for a paint spray gun which is operable by pres 
surized air. 

It is also an object of the present invention to provide 
a paint spray nozzle incorporating an unrestricted in 
ternal flow structure to minimize the tendency of the 
nozzle to clog. 

It is another object of the present invention to pro 
vide a nozzle for a paint spray gun which can be readily 
disassembled to provide easy access to the internal noz 
zle structure for cleaning. 

It is also another object of the present invention to 
provide a paint spray nozzle capable of internal mix or 
external mix operation to adapt the nozzle for use with 
various types of paints. 

it is a further object of the present invention to pro 
vide a nozzle for a paint spray gun which can be formed 
by inexpensive manufacturing techniques, such as 
molding. 
The present invention provides a paint spray nozzle 

which comprises a body including ?rst and second ?uid 
passages extending therethrough for receiving paint 
and pressurized air, respectively, with the ?uid pas 
sages terminating in adjacent exit openings provided on 
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2 
the body. The nozzle includes means in ?uid communi 
cation with the ?rst ?uid passage for supplying paint to 
the ?rst ?uid passage and means in ?uid communica 
tion with the second ?uid passage for supplying pres 
surized air to the second ?uid passage. In addition, the 
nozzle includes a cap mounted on the body and having 
a hollow interior to provide a chamber for receiving 
pressurized air from the exit opening of the second 
?uid passage and directing the air toward the exit open 
ing of the ?rst ?uid passage. A spray opening extends 
through the cap from the chamber to form a paint spray 
from paint and pressurized air supplied to the ?rst and 
second ?uid passages, respectively. 
A preferred embodiment of the paint spray nozzle 

comprises an elongated body including a ?rst tapered 
passage extending longitudinally therethrough for re 
ceiving paint and a second tapered passage extending 
longitudinally therethrough for receiving pressurized 
air. A front end of the body comprises a ?at, circular 
face provided with a cone-shaped extension located on 
the face including a tip projecting forward from the 
face. The ?rst tapered passage extends from a separate, 
larger entrance opening formed at a rear end of the 
body through the cone-shaped extension to a smaller 
exit opening provided at the tip of the cone-shaped ex 
tension. The second tapered passage extends from a 
larger, entrance opening at the rear end of the body to 
a smaller exit opening in the face at the front end of the 
body. The body also includes an inlet port in ?uid com 
munication with the ?rst tapered passage for supplying 
paint to the ?rst tapered passage. 

In addition, the preferred embodiment of the nozzle 
includes a removable cap mounted on the front end of 
the body adjacent to its face. The cap has a hollow, 
cone~shaped interior which, in cooperation with the 
face and cone-shaped extension of the body, provides 
a chamber at the front end of the body for receiving 
pressurized air emerging from the exit opening of the 
second passage and directing the air toward the tip of 
the extension. A spray opening extends through the cap 
in alignment with the exit opening of the ?rst passage 
at the tip to form a paint spray from paint and pressur~ 
ized air supplied to the ?rst and second passages, re 
spectively. Preferably, two interchangeable caps are 
provided to adapt the nozzle for either internal or ex 
ternal mixing of paint and pressurized air. 

In the internal mix embodiment, the cap includes a 
tapered front wall provided with a cone-shaped interior 
surface which terminates in a central opening located 

, in front of the tip of the cone-shaped extension in axial 
alignment with the exit opening in the tip. The cone 
shaped interior surface of the cap, in cooperation with 
the face and cone-shaped extension of the body, pro 
vides a mixing chamber for receiving paint and pressur 
ized air. The tip of the cone-shaped extension is located 
within the mixing chamber. Paint and pressurized air 
supplied to the ?uid passages are mixed internally in 
the chamber and ejected from the central opening to 
produce a paint spray. The internal mix embodiment is 
particularly suitable for use with slow drying liquids or 
those which will, after drying, redissolve in the solution 
being sprayed. Examples of these are oil base paints, 
stains, varnishes and water solutions, e.g., garden 
sprays. ' ‘ ' 

In the external mix embodiment, the cap is again pro 
vided with a tapered front wall having an interior, cone 
shaped surface which terminates in a central opening 
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in axial alignment with the exit opening formed in the 
tip of the cone-shaped extension. The cone-shaped in 
terior surface of the cap, in cooperation with the face 
and cone-shaped extension of the body provides a 
chamber for receiving pressurized air and directing the 
air toward the tip. The central opening in the cap sur 
rounds the tip to define an annular ori?ce through 
which pressurized air emerges from the chamber. Paint 
and pressurized air supplied to the ?uid passages are 
mixed in front of the tip to produce a paint spray. The 
external mix embodiment is particularly suitable for 
use with quick drying liquids, such as latex base paints 
and lacquers. 
The present invention provides a nozzle which is 

readily disassembled to permit easy access for cleaning. 
The tapered ?uid passages of the body provide an unre 
stricted internal ?ow structure which minimizes the 
tendency of the nozzle to clog and is readily accessible 
for cleaning of the nozzle. The interchangeable caps 
permit use of the nozzle with either light bodied or 
heavy bodied paints. In addition, it is possible to fabri 
cate the nozzle by conventional molding techniques to 
minimize its cost of manufacture. 
The accompanying drawings illustrate preferred em 

bodiments of the invention and, together with the de 
scription, serve to explain the principles of the inven 
tlon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a disassembled, side elevation of an internal 
mix paint spray nozzle comprising a body, a cap, a re 
movable plug, and a plug retainer constructed accord 
ing to the principles of the present invention; 
FIG. 2 is a side elevation, in section, showing the as 

sembled relationship of the body, cap, plug and plug 
retainer of the nozzle of FIG. 1; 
FIG. 3 is a front elevation of the body of the nozzle 

taken along line 3—3 of FIG. 1; 
FIG. 4 is a rear elevation of the body of the nozzle 

taken along line 4—4 of FIG. 1; 
FIG. 5 is a side elevation, in section, showing the as 

sembled relationship of the body, cap, plug, and plug 
retainer of an external mix paint spray nozzle con 
structed according to the principles of the present in 
vention; and 
FIG. 6 is an enlarged front elevation of the nozzle of 

FIG. 5. 
Referring to FIG. 1, the internal mix nozzle com 

prises, in general, an elongated body 10, a cap 12, a 
plug 14 and a plug retainer 16. Body 10 is provided 
with a ?rst set of external threads 18 adjacent to its 
front end. Cap 12 is generally cylindrical in shape and 
provided with internal threads (shown in FIG. 2) for 
engaging external threads 18 to secure the cap to the 
body. Cap 12 has a knurled exterior surface to facilitate 
manual threading of the cap on external threads 18. In 
addition, body 10 is provided with a second set of ex 
ternal threads 20 adjacent to its rear end. Plug retainer 
16 is generally annular in shape and provided with in 
ternal threads (shown in FIG. 2) for engaging external 
threads 20 to secure the plug retainer to the body and 
to hold plug 14 against the rear end of the body. Plug 
retainer 16 has a knurled exterior surface to facilitate 
manual threading of the plug retainer on external 
threads 20. 

in accordance with the invention, the body includes 
?rst and second ?uid passages extending therethrough 
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4 
for receiving paint and pressurized air, respectively. 
The ?uid passages terminate in adjacent exit openings 
provided on the body. As shown in FIG. 2, elongated 
body 10 includes ?rst and second tapered passages 22 
and 24, respectively, extending longitudinally through 
the body. Referring to FIGS. 2 and 4, body 10 includes 
a key-shaped recess 26 formed at its rear end. Fluid 

passage 22 extends from a ?rst, enlarged entrance 
opening 28 (FIG. 4) formed in the recess and gradually 
tapers as it extends toward the front end of body 10. 
Similarly, ?uid passage 24 extends from a second, en 
larged entrance opening 30 formed in the recess and 
tapers gradually as it extends toward the front end of 
the body. 
Referring to FIGS. 2 and 3, the front end of body 10 

comprises a ?at, circular face 32 provided with a cone 
shaped extension 34 projecting forward from the face. 
Cone-shaped extension 34 is centrally located on circu 
lar face 32 of the body and terminates in a cylindrical 
tip 36. Fluid passage 22 extends from larger entrance 
opening 28 (FIG. 4) through body 10 and its cone— 
shaped extension 34 and terminates in a smaller exit 
opening 38 (FIG. 3) in cylindrical tip 36. Similarly, 
?uid passage 24 extends from larger entrance opening 
30 (FIG. 4) through body 10 to a smaller exit opening 
40 (FIG. 3) in circular face 32. 

. In accordance with the invention, the nozzle includes 
means in ?uid communication with the ?rst ?uid pas 
sage for supplying paint to the ?rst ?uid passage to pro 
duce a ?ow of paint emerging from its exit opening. In 
the preferred embodiment, this means comprises an 
inlet port in the body in ?uid communication with the 
?rst ?uid passage. Referring to FIG. 2, body 10 is pro 
vided with a stem 42 projecting laterally from the body. 
A passageway 44 extends through stem 42 into ?uid 
communication with passage 22. Passageway 44 in 
cludes an enlarged diameter section 46 which extends 
inwardly from the outer end of stem 42 and a reduced 
diameter section 48 which begins approximately mid 
way between the outer end of the stern and passage 22 
to provide an annular ledge 50. 
A conduit 51 for supplying paint to the nozzle is in 

serted in enlarged diameter portion 46 of passageway 
44. Annular ledge 50 limits the extent to which the con 
duit can be inserted into the passageway. The conduit 
is in ?uid communication with a container (not shown) 
which contains paint and pressurized air. A manually 
operable valve (not shown) is provided in the conduit 
to control the ?ow of paint from the container to the 
nozzle. 

In accordance with the invention, the cap is mounted 
on the body and provided with a hollow interior to es 
tablish a chamber for receiving pressurized air from the 
exit opening of the second ?uid passage and directing 
the air toward the exit opening of the ?rst ?uid passage. 
A spray opening extends through the cap to form a 
paint spray from paint and pressurized air supplied to 
the ?uid passages. Referring to FIGS. I and 2, cylindri 
cal cap 12 includes a tapered front wall 52 provided 
with a cone-shaped interior surface 54 which, in coop 
eration with ?at, circular face 32 and cone-shaped ex 
tension 34 of body 10, provides a mixing chamber for 
paint and pressurized air. The front wall of cap 12 in 
cludes a central opening 56 in axial alignment with exit 
opening 40 of ?uid passage 22 in cylindrical tip 36 of 
the cone-shaped extension to form a paint spray from 
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paint and pressurized air supplied to the mixing cham 
ber. 
As shown in FIG. I, plug 14 includes a key-shaped 

front face 57 adapted to be received in key-shaped re 
cess 26 (FIGS. 2 and 4) in the rear end of body 10 to 
cover and seal entrance openings 28 and 30 of ?uid 
passages 22 and 24, respectively. The peripheral out 
line of key-shaped face 57 corresponds to the shape of 
recess 26 illustrated in FIG. 4. 

In accordance with the invention, the nozzle includes 
means in ?uid communication with the second ?uid 
passage for supplying pressurized air to the second ?uid 
passage to produce a ?ow of air emerging from its exit 
opening. In the preferred embodiment, this means 
comprises a passageway extending through the plug in 
?uid communication with the entrance opening of the 
second ?uid passage. As shown in FIG. 2, plug 14 in 
cludes a cylindrical inlet member 58 extending rear 
wardly from the plug. A passageway 60 extends 
through the cylindrical member into ?uid communica 
tion with enlarged opening 30 (FIG. 4) of ?uid passage 
24. A conduit 61 connected to a source of pressurized 
air (not shown) is attached to inlet member 58 to sup 
ply pressurized air to ?uid passage 24. In addition, plug 
14 includes a plug-like projection 62 extending for 
wardly from its front face 57. Pluglike projection 62 is 
tapered and shaped to be received in entrance opening 
28 of ?uid passage 22 to help seal the opening. 
Referring to FIG. 2, plug retainer 16, which is gener 

ally annular in shape, includes a rear wall 64 provided 
with a circular opening 66 to permit inlet member 58 
to extend beyond the plug retainer. As shown in FIG. 
2, rear wall 64 of plug retainer 16 engages the outer 
edge of plug 14 to retain the plug in engagement with 
the rear end of body 10 and the key-shaped face 57 in 
sealing relationship with openings 28, 30. 

In the operation of the internal mix paint spray noz 
zle, pressurized air is continuously supplied to the noz 
zle via conduit 61. The pressurized air ?ows into pas 
sageway 60 through fluid passage 24 and out of exit 
opening 40 (FIG. 3) into the mixing chamber defined 
by the hollow interior of cap 12 and the front end of 
body 10. The air in the mixing chamber is directed 
along the cone-shaped exterior surface of extension 34 
and cone-shaped interior surface 54 of the cap toward 
cylindrical tip 36. 

In addition, paint is supplied under pressure to the 
nozzle via conduit 51. As mentioned above, the ?ow of 
paint through conduit 51 is controlled by a manually 
operable valve (not shown). The paint ?ows into pas 
sageway 44 through ?uid passage 22 and out of exit 
opening 38 (FIG. 3) at cylindrical tip 36. As the paint 
emerges from exit opening 38, it is combined with the 
air ?owing through the mixing chamber and is ejected 
with the air through spray opening 56 to form a paint 
spray. 
Referring to FIG. 5, the external mix nozzle includes 

an elongated body 10, a plug 14, and a plug retainer 16 
identical to the corresponding components of the inter 
nal mix nozzle of FIG. 2. Thus, the same reference nu 
merals have been used to identify these structural ele 
ments of the external mix nozzle. 

In addition, the external mix nozzle includes a cap 
112 which is generally cylindrical in shape and pro 
vided with internal threads for engaging external 
threads 18 to secure the cap to the body. Cap 112 has 
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a knurled exterior surface to facilitate manual thread 
ing of the cap on external threads 18. 
As shown in FIG. 5, cylindrical cap 112 includes a ta 

pered front wall 152 provided with a cone-shaped inte 
rior surface 154 which, in cooperation with ?at circular 
face 32 and cone-shaped extension 34 of body 10, pro 
vides a chamber for receiving pressurized air from the 
exit opening of ?uid passage 24 and directing the air 
toward the exit opening of ?uid passage 22 in cylindri 
cal tip 36. The front wall of cap 112 includes a central 
opening 156 in axial alignment with the exit opening of 
?uid passage 22. Cylindrical tip 36 extends into central 
opening 156 to de?ne an annular ori?ce 158 (FIG. 6) 
surrounding the cylindrical tip. 

In the operation of the external mix paint spray noz 
zle, pressurized air is continuously supplied to the noz 
zle via conduit 61. The pressurized air ?ows into pas 
sageway 60 through ?uid passage 24 and out of exit 
opening 40 (FIG. 3) into the chamber de?ned by the 
hollow interior of cap 112 and the front end of body 10. 
The air in the chamber is directed along the cone 
shaped exterior surface of extension 34 and cone 
shaped interior surface 154 of the cap through annular 
ori?ce 158 toward cylindrical tip 36. 

In addition, paint is supplied under pressure to the 
nozzle via conduit 51. As mentioned above, the ?ow of 
paint through conduit 51 is controlled by a manually 
operable valve (not shown). The paint ?ows into pas 
sageway 44 through ?uid passage 22 and out of exit 38 
(FIG. 3) at cylindrical tip 36. As the paint emerges 
from exit opening 38, it is combined with the air emerg 
ing from annular ori?ce 158 to produce a paint spray. 
The body, cap, plug, and plug retainer of the nozzle 

are preferably formed of a suitable plastic material to 
which paint does not readily adhere, e.g., an acetal pol 
ymer. This type of material enables the nozzle to be 
readily cleaned. In addition, the removable plug per 
mits easy access to the tapered passages and the remov 
able cap permits easy access to the chamber to facili 
tate cleaning of the nozzle. 
The interchangeable caps permit the nozzle to be 

readily adapted for use with either quick drying or slow 
drying liquids. The provision of unrestricted tapered 
passages minimizes the possibility of clogging, particu 
larly in the case of heavy bodied paints. The tapered 
passages also allow the body of the nozzle to be manu 
factured by molding techniques using removable pins 
rather than expensive drilling operations. The capabil 
ity of manufacturing the nozzle by molding permits the 
nozzle to be manufactured at minimum cost. 
The invention in its broader aspects is not limited to 

the speci?c details shown and described, and modi?ca 
tions may be made in the details of the nozzle without 
departing from the principles of the present invention. 
For example, although reference has been made to 
paint spray nozzles, it will be understood that this 
phraseology is intended to encompass spray nozzles for 
a variety of liquids. 

I claim: 
1. A nozzle for paint spray gun operable by pressur 

ized air, comprising: 
an elongated body having a rear end and a front end 
which comprises a ?at, circular face provided with 
a cone~shaped extension centrally located on said 
face including a tip projecting forward from said 
face, said elongated body including a ?rst tapered 
passage extending longitudinally therethrough 
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from a ?rst entrance opening in said rear end 
through said cone-shaped extension to a ?rst exit 
opening in said tip of said cone-shaped extension 
and a second tapered passage extending longitudi 
nally therethrough from a second entrance opening 
in said rear end to a second exit opening in said 
face, said body including a stem projecting laterally 
from said elongated body and including a passage 
way extending therethrough in ?uid communica 
tion with said ?rst tapered passage to provide said 
inlet port for supplying paint to said ?rst tapered 
passage‘, 

plug means for sealing said ?rst entrance opening; 
said elongated body further including an inlet port 
extending transversely therethrough in ?uid com 
munication with said ?rst tapered passage for sup 
plying paint to said ?rst tapered passage to produce 
a ?ow of paint emerging from said ?rst exit open 
ing; 

an air inlet in ?uid communication with said second 
entrance opening for supplying pressurized air to 
said second tapered passage to produce a ?ow of 
air emerging from said second exit opening; and 

a generally cylindrical cap removably mounted on 
said front end of said elongated body, said cap in 
cluding a front wall provided with a cone-shaped 
interior surface which in cooperation with said face 
and said cone-shaped extension of said elongated 
body provides a chamber for mixing paint and pres 
surized air emerging from said ?rst and second exit 
openings, respectively, said front wall of said cap 
including a central opening in front of and in axial 
alignment with said ?rst exit opening in said tip of 
said cone-shaped extension to form a paint spray 
from paint and pressurized air supplied to said ?rst 
and second tapered passages, respectively. 

2. A nozzle for a paint spray gun operable by pressur 
ized air, comprising: 
an elongated body having a rear end and a front end 
which comprises a ?at, circular face provided with 
a cone-shaped extension centrally located on said 
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face including a cylindrical tip projecting forward 
from said face, said elongated body including a ?rst 
tapered passage extending longitudinally there 
through from a ?rst entrance opening in said rear 
end through said cone-shaped extension to a ?rst 
exit opening in said cylindrical tip and a second ta 
pered passage extending longitudinally there 
through from a second entrance opening in said 
rear end to a second exit opening in said face, said 
body including a stem projecting laterally from said 
elongated body and including a passageway ex 
tending therethrough in ?uid communication with 
said ?rst tapered passage to provide said inlet port 
for supplying paint to said ?rst tapered passage; 

plug means for sealing said ?rst entrance opening; 
said elongated body further including an inlet port 
extending transversely therethrough in ?uid com 
munication with said ?rst tapered passage for sup 
plying paint to said ?rst tapered passage to produce 
a ?ow of paint emerging from said ?rst exit open 
ing; 

an air inlet in ?uid communication with said second 
entrance opening for supplying pressurized air to 
said second tapered passage to produce a ?ow of 
air emerging from said second exit opening; and 

a generally cylindrical cap removably mounted on 
said front end of said elongated body, said cap in 
cluding a front wall provided with a cone-shaped 
interior surface which in cooperation with said face 
and said cone-shaped extension of said elongated 
body provides a chamber for receiving pressurized 
air emerging from said second exit opening and di 
recting the air toward said cylindrical tip, said front 
wall of said cap including a central, circular open 
ing in axial alignment with said ?rst exit opening, 
said cylindrical tip extending into said circular 
opening to de?ne an annular orifice around said 
cylindrical tip through which air exits from said 
chamber to be mixed with paint emerging from said 
?rst exit opening to produce a paint spray. 

* * * * >l= 


