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(57)  The present invention relates generally to fluid
spraying systems. More particularly, the invention relates
to a spray tip used to define a spray pattern at a sprayer
nozzle of the spray gun. It is therefore proposed a spray
tip comprising a handle and a nozzle carrier, said handle
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comprising a hollow compartment, the spray tip further
comprising a removable inserter, partly inserted into the
compartment, one end of said inserter being shaped to
receive and hold a piston seal, the other end comprising a
grip.
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Description
Introduction

[0001] The present invention relates generally to fluid
spraying systems. More particularly, the invention relates
to a spray tip used to define a spray pattern at a sprayer
nozzle. Fluid spraying systems are commonly used in a
wide variety of applications, from industrial assembly of
all kinds to home painting. Handheld sprayers can be
used by a human operator, while automated sprayers are
typically used in mechanized manufacturing processes.
Interchangeable spray tips are commonly used in the
painting field to accommodate the type of paint, the coat-
ing finish and the spray pattern desired.

Background Art

[0002] An airless sprayer pumps up and pressurizes
the paint without the use of air. The paint is then fed
through a small hole (referred to as an orifice) within the
spray tip under high pressure which can be up to 530 barf
7700 psi. This process atomizes the paint in a controlled
fan width and flow rate. Spray tip size and airless pump
pressure determine the paint material flow rate. The
spray tip, in particular the nozzle assembly, also creates
the fan pattern, spraying angle and spraying volume.
[0003] The spray tip should be often replaced during
the painting operation to obtain the right finish, surface
coverage and coating thickness for the specific applica-
tion. The use of the spray tip entails wear and the shape of
the spray tends to change over time. This is why the spray
guns are designed to receive interchangeable spray tips.
The spray tip comprises a nozzle carrier comprising a
nozzle assembly which defines the shape of the spray
when fluid passes through it. When the nozzle carrier is
rotated into the spray position, pressurized fluid (typically
paint) is forced forward through the nozzle assembly and
exits at high velocity along the central longitudinal axis of
the nozzle assembly.

[0004] The spray tip is associated with a piston seal
designed to cooperate with the nozzle assembly and
having on one side a flat surface, being placed on the
spray gun, and the other side, a concave shape for
receiving the cylindrical or spherical nozzle carrier.
[0005] The spray tip is made of two parts, the handle
and the nozzle carrier. In known executions, for example
asillustrated inthe document US 7°328’853, the handle is
shaped so as to receive the piston seal for the correct
positioning of the piston seal into the (spray)tip/nozzle
carrier holder with the said tip/nozzle carrier holder to be
screwed on to the spray gun. An extremity of the handle is
terminated by a tip having the same shape as the opening
of the piston seal. The operator places the piston seal on
the tip of the handle and places the piston seal in the
tip/nozzle carrier.

[0006] Since the spray tip is often changed, a set
comprising the spray tip and the corresponding piston
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seal is proposed by various manufacturers.
Brief description of the invention

[0007] Theinventors have identified various problems.
One problem is the loss of the piston seal. The set as
described above is generally sold in a package and once
open, the piston seal is free to roll out and get lost.
Another problem is the contamination of the piston seal
in an environment comprising paints everywhere. We are
notin aclean laboratory when the spray tip is changed but
in a construction/production site with little possibilities to
carry out a clean job. In some instance, the spray tip is
changed but not the piston seal. In this case the operator
has no place to keep the piston seal for later usage in a
clean and safe condition.

[0008] Another problem identified by the inventors is
the necessity to position the piston seal before position-
ing the spray tip. This is because the inserter of the piston
seal is part of the tip handle. The handle as explained
before is shaped to receive temporarily the piston seal
during the introduction of the same in the nozzle carrier
holder of the spray gun. Then, once the piston seal is
properly located into the nozzle carrier holder, the nozzle
carrier, part of the spray tip, is inserted into the nozzle
carrier holder, having the said tip holder screwed on to the
spray gun.

[0009] Itis therefore proposed a spray tip comprising a
handle and a nozzle carrier, said handle comprising a
hollow compartment, the spray tip further comprising a
removable inserter, partly inserted into the compartment,
one end of said inserter being shaped to receive and hold
a piston seal, the other end comprising a grip.

[0010] One main aspect of the present execution is the
removable inserter, which is part of the spray tip but can
be separated during the positioning of the piston seal.
The compartment receives part of the removable inser-
ter, leaving the grip of the removable inserter outside of
the compartment so that the operator can pull free the
removable inserter.

[0011] Having a removable inserter eases/facilitates
the positioning of the piston seal, because the said piston
seal is inserted once the nozzle carrier has been inserted
into the tip/nozzle carrier holder.

Brief description of the figures

[0012] The presentinvention will be better understood
with the help of the attached figures, namely :

Figure 1 illustrates the spray tip with the removable

inserter inside the compartment,

- Figure 2 illustrates the spray tip with the removable
inserter outside of the compartment,

- Figure 3 illustrates an execution of the removable
inserter,

- Figure 4 illustrates the removal inserter having the

support for the piston seal, the compartment being
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shaped for receiving the removable inserter with the
piston seal,

- Figure 5 illustrates the removable inserter with the
piston seal ready for the operation of placing the
piston seal into the nozzle carrier holder of the spray
gun.

Detailed description

[0013] According to a first embodiment of the present
invention, the spray tip comprises three elements, the
handle (1, 3) the nozzle carrier (4) and the removable
inserter (2) of the figure 1. The upper part of the handle (1)
comprises a hollow compartment for receiving the remo-
vable inserter (2). The removable inserter (2) comprises
three elements, the grip (5), the elongated portion (7) and
the tip (6) (see figure 2). Once the removable inserter (2)
is in place, only the grip (5) of the removable inserter is
accessible, the rest, in particular the tip of the elongated
portion is securely protected into the compartment.
[0014] In figure 2, the removable inserter (2) is sepa-
rated from the handle (1). The removable inserter com-
prises the grip (5), the elongated portion (7) terminated by
the tip (6) designed for receiving the piston seal (8). The
grip (5) stays accessible even if the removable inserter is
inside the compartment of the handle. The compartment
is a hollow cavity and is formed in the handle so as to
provide a sliding path for the tip (6) and the elongated part
(7).

[0015] In figure 2, the piston seal (8) is also repre-
sented. According to a first embodiment, the piston seal
(8)is anindependent element provided with the spray tip.
We can see the concave section and the flat section. The
concave section is designed to cooperate with the cy-
lindrical nozzle carrier (4). The flat section is designed to
be placed on the spray gun to guarantee perfect tight-
ness. The piston seal is usually in two parts, one is the
metallic part and the other one is the plastic/Teflon/rubber
part. The resilience of the material of the seal will provide
pressure on the seal so that the seal will not leak upon
application of the paint.

[0016] Inthe execution proposed by the presentinven-
tion, the piston seal (8) comprises the Plastic seal (9b)
and an O-ring (9a). The role of the Plastic seal (9b) (or
equivalent material) is to guarantee against any leakage
of the pressured paint during the normal operation of the
spray gun.

[0017] The O-ring (9a) plays another role. Several
problems can be encountered during the operation of
placing the piston seal inside the spray gun. The first one
is holding to the tip of the inserter during the placement of
the piston seal. We have explained that other spray tip
comprises a piston seal inserter that is part of the handle.
The operator extracts the piston seal from the package
and slides it into the tip of the inserter. The size of the tip
should be small enough to accommodate the passage of
the piston seal. However, when the piston sealis in place,
the inserter should be removed from the hole of the piston
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seal. In some instances, the friction between the tip of the
inserter and the hole of the piston seal is too high and the
separation of the inserter from the piston seal is difficult.
[0018] Another problem can arise when the piston seal
is in place. In this case, if the tip holder is manipulated,
there is a high risk that the piston seal falls out from its
position and cannot be retrieved.

[0019] For the two above mentioned problems, the O-
ring (9a) will bring an improvement. The purpose of the O-
ring (9a) is to hold the piston seal in place. When the
operator pushes the piston seal in its position into the
nozzle carrier holder of the spray gun, the O-ring gen-
erates a friction between its outer surface and the inner
corresponding surface in the nozzle carrier holder. It is
then easy to remove the inserter since the friction be-
tween the inserter and the piston seal is far less than the
friction between the outer surface and the inner corre-
sponding surface in the spray gun.

[0020] Another advantage of the O-ring is to keep the
piston seal in place even if the spray tip, in particular the
nozzle carrier (4) is not present in the nozzle carrier
holder. The nozzle carrier holder can be manipulated
without risking that the piston seal falls out and rolls on the
floor.

[0021] In a particular embodiment, in order to maintain
the removable inserter into the compartment, the remo-
vable inserter comprises a protuberance (10) illustrated
in the figure 3. Itis to be noted that the protuberance (10)
can be part of the removable inserter of the figure 2
(without the support for the piston seal) or part of the
removable inserter of the figure 3 (with the support for the
piston seal).

[0022] The protuberance (10) cooperates with a cor-
responding recess in the compartment (not shown).
Once the removable inserter is into the compartment,
the combination of the protuberance and the recess
avoids the removable inserter from sliding outside the
compartment.

[0023] Infigure 3, we have asecond embodimentofthe
removable inserter. The latter comprises a support (11)
for the piston seal (8) so that the piston seal (8) is properly
secured inside the compartment. The support (11) is
preferably in two parts with some elastic property. The
support holds the piston seal and therefore it cannot be
lost and stays with the removable inserter even if the
piston seal has not been used. In some cases, the piston
seal (8) is not changed, only the spray tip is changed and
the piston seal is therefore in a secure place and can be
found for use at a later stage.

[0024] Figure 4 illustrates the removable inserter with
the piston seal when the operator removes it from the
compartmentaccording to the second embodiment of the
invention. The compartment comprises a first section to
accommodate the tip and the elongated part of the re-
movable inserter and a second section to accommodate
the piston seal. It is to be noted that when the removable
inserter is in place into the handle, only the grip is visible
and accessible by the operator. The piston seal is pro-
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tected inside the compartment.

[0025] Figure 5illustrates the removable inserter ready
to introduce the piston seal into the nozzle carrier holder.
The tip of the removable inserter is not cylindrical and
could be of any form avoiding the piston seal to rotate
(see figure 3). The tip comprises a first cylindrical section
(13) and a second non-cylindrical section (12), the first
and second sections are shaped for guiding and holding
the piston seal, the second section (12) is present for
avoiding the rotation of the piston seal.

[0026] The piston seal comprises a corresponding
section not cylindrical so that once the piston seal is
introduced on the tip of the removable inserter, the piston
seal cannot rotate freely along the axis of the elongated
part.

[0027] When the operator places the piston seal into
the tip holder (nozzle holder), the O-ring creates a reten-
tion force into the cavity of the tip holder and the piston
seal stays in this position. The removable inserter can be
removed from this position and can be reinserted into the
compartment of the handle.

[0028] Itis apparent from this design that the spray tip,
in particular the nozzle carrier (4) of the figure 1 can be put
in place in the nozzle carrier holder of the spray gun
before the piston seal is inserted into the said nozzle
carrier holder. This is possible since the inserter of the
piston seal is not part of the handle and is removable. In
the previous known solutions, once the nozzle carrier is
inserted into the nozzle carrier holder, it is no longer
possible to use the inserter to place the piston seal into
its position.

[0029] The nozzle carrier holds an insert preferably
made of tungsten carbide for better resistance and longer
life span. The handle can be of any type of plastic such as
Zytel, Delrin, PA 6.6, etc

[0030] The nozzle carrieris made out of stainless steel
of possibly different grades

Claims

1. Spraytip comprising ahandle (1) and anozzle carrier
(4), said handle (1) comprising a hollow compart-
ment, the spray tip further comprising a removable
inserter (2), partly inserted into the compartment,
said removable inserter (2) comprising a grip (2a),
an elongated portion (7) and a tip (6), the tip (6) of
said removable inserter (2) being shaped to receive
and hold a piston seal (8), the compartment of the
handle (1) being shaped to receive the tip and the
elongated part of the removable inserter (2).

2. Spray tip of claim 1, wherein the tip (6) of the remo-
vable inserter (2) comprises a first cylindrical section
(13) and a second non-cylindrical section (12), the
first and second sections are shaped for guiding and
holding the piston seal (8), the second section (12)
avoiding the rotation of the piston seal (8).
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3.

Spray tip according to the claims 1 or 2, wherein the
removable inserter (2) further comprises a protuber-
ance (10) along the elongated portion (7) cooperat-
ing with a recess into the compartment so that the
removable inserter (2) holds while inserted into the
compartment of the handle (2).

Spray tip according to any of the claims 1 to 3,
wherein the removable inserter (2) further comprises
a support (11) designed for holding the piston seal
(8), said support (11) being entirely inside the com-
partment while the removable inserter (2) is inserted
into the compartment.

Spray tip according to any of the claims 1 to 4,
wherein the piston seal (8) comprises a first seal
(9b) for sealing the connection between the piston
seal (8) and the spray gun, and a second seal, in the
form of an O-ring (9a) for holding the piston seal (8)
into its position into the nozzle carrier holder of the
spray gun once the removable inserter (2) is re-
moved.
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