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69 Plural component spray gun.

€) Aspray gun for dispensing plural component materials,
such for example as polyurethane foam or plural component
paint, mixes the components externally of the gun, not in the
gun, so that flushing of the gun is not required when

spraying is stopped. This is accomplished by providing a 5 \
hollow and ported needie valve (66) in the gun, introducing 7 /MW%@W‘
one of the components into the gun and around the needle YA 5 22 I g
(82, 84, 86) and the other component through the port (70) 62 ,Z.'//// //I{///‘//%I%ﬁﬁ(g\ 1 o S
to the interior of the needle (92, 98, 100). When the gun is ; /‘AWHQ\Q/ ’//'///////7///7,/74:3)\)\:\}3;23\\“\
off, the forward end of the needie seats against a fluid nozzle 22 “ »
(32) to prevent spraying of the one component and the port ‘_;”f ; ”’”"”'"'"”"”""”””””””""’»’«’.W”,&G’%,{_’{:%,’,’,itff“"
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(70) in the needle is sealed off from the supply of the other
component. To spray the components, the gun is triggered 24

ey =)
PN =
to move the forward end of the needle (66) from its seat with J;//,//////é/q’l\\'\\(\//// / :
the fluid nozzle (32) and to position to port (70) in

communication with the supply (92, 98, 100) of the other T
component, whereby both components are emitted from the

(] gun, the one through the space between the needle and

@ nozzle (86) and the other through an opening at the forward

end (102) of the needie. Air jets (62, 64) atomize the spray

and form the same into a fan-shaped pattern.
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Background of the Invention

The present invention relates to spray guns for
mixing and dispensing plural .component materials, such
for example as polyurethane foam, and in particular to

an improved plura} component gun wherein mixing ogpuré
externally of the-gun'go that flushing of the gun is
not regquired when spraying ié stopped.

Prior art plural componént spray guns usﬁally mix
- the components internélly of the gun, and one p;oblem
which arises in their use is that, between operations,
the residual mate;iél in a ﬁixing chamber and/or outlet
nozzle of the gun tends to harden and jam the 6utlet,
thereby making further mixing and dispensing impossible

until the chamber and nozzle are purgced of the hardened
residue. Purging may be accomplished, for example, by )

manually opening a valve to admit a flo& of solvent and/or

air through the chamber and nozzle to remove the residue.

This purging procedure has several disadvantages.
First, the use of solvent adds an unnecessary expense to
the process. Second, the solvéht, because of being ejected
under pressure, is dispensed into the surrounding air and
creates a potential safety and health problem. Also,
the blast of solvent and/or air, while forcefuily ejecting
the hardened components, scatters the residue haphazardly.
Overall, such a cléaning arrangement is inefficient and
unsatisfactory.

Other prior art arrangements, such for example as
disclosed in Gusmer éatent No. 3,263,928 and Gusmer et al
b.s. Patent No. 2,890,836, in an attempt to overcome the
mentiocned difficulties, utilize a rod to eject residual

material between spraying operations. In these devices,
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the rod purports to purge the mixing-chamber and the
outlet nozzle on a single stroke each time the gun ;s
shut off. However, such rods'were designed to scrape
the walls of the chamber, were untilized as the_valving
mechanism to open and close the component infeed otifices

and for this reason, could be utlllzed for only one

purging stroke for each dispensing operatﬂon. In
practice, it was found that on the return stroke the rod
tended to pull back some.of the residue. If the gun was
then left unused for a period of tlme, the re51du°
hardened and bonded causing the gun to jam. For this
reason, such guns alsd utilized a solvent.flush, giving
rise to the same problems mentioned heretofore relative
to other prior art gumns.

Object of the Invention

The primary object of the present invention is to
provide an improved plural component air atomization spray:
gun, constructed to maintain the components separate from
one another while within the gun and to mix the compoﬁenés
only after they have been dispensed to exterior of the
gun.

Brief Descripotion of the Drawings

Fig., 1 is a side elevation view of a plural component
spray gun embodying the teachings of the present invention,
and

Fig. 2 is a fragmentary longitudinal section cf the
forward end of tﬁe spray gun shown in Fig. 1, illustrating
the novel structure of the gun for maintaining the -

components separate therein.
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Summary of the Invention

In accordance with the present invention, a plural
component spray gun comprises a gun body having a passage
therein opening upon a forward end of said body and a

valve seat in said passage, and a needle valve regiprocable

-in said passage betweeﬁ a forwara position against and a
rearward position away from said valvg.géaé, said needle
valve having a passage longitudinallf therein.oPening upon
seid forward end of said body. Also included are means
for moving said needle valve between said forwardAand
rearward positions; means for introducing a first £fluidic
component into said body passage and éround said needle
valve; and'means; ;esponsive upon said ﬂeedle vaive being
“in said rearward position, for introduecing a second
component into said needle valve passage. In this manner/
the components are maintained separate in said spray gun,
when said needle valve is in said forward position
neither compénent is dispensed from said forward end of
said gun body and when said needle valve is in said rearward
position both components are dispensed, the first through
said body passage and around said needle valve and the
second through said needle valve passage.

Because the components are maintained separate within
the spray gun body, when the same are reactive there is
no danger of the.components intermixing and hardening
within the gun, and flushing or purging of the gun is
not reguired wheﬁ spraying is stopped.

The foregoing and other objects, advantages and
features of the invention will become apparent upon a
consideration of the followiné.éetailed descript}on,when

taken in conjunction with the accompanying drawings.
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Detailed Description

Referring to Fig. 1, there is shown a paint spray
gun assembly, indicated generally at 20, including a
spray gun 22 having a handle 24 connected at a lower end

thereof with a source of compressed air (not shown)

through a fitting 26 #5& an air supply line 28.l The gun
includes én air nozzle 30 and fluid hozzlé'méans'32
centrally located in the-air nozéle, through which first
and second components,'pro&ided to the gun from supplies
thereof (not shown) through respective component supply
lines 34 and 36, are dispensed from the fluid nozzle for
being agomized into a spray and formed into a fan-shaped
pattern by jets of air emitted from the air no;zle. To
control the spraying operation,;he éun includes an air
valve means 38 movable between open and closed positioné'
to control a flow of pressurized air through the gun, a
fluid valve stem 40 movablerbetween.open and closed
positioné to control a flow of components through the
fluid nozzle and a manually manipulatable trigger 42
operably connected with the valve means 38 and stem 40.
The_trigger is pivotaliy mounted at an upper end by a
'pivot pin 44 and is manually movable between a gun off
position away from the handle whereat the air valve means
and £luid valve are closed, to a gun on position toward
the handle whereat the air valve means and £luid valve
are open and a spray of material is emitted from the gun.
An air control knob 46 is adjustable to control the"
-amount of atomizing air when the guﬁ is on and a fluid

control knob 48 is adjustable to control the rate of

dispensing of material.
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The spray gun assembly as thus far described is
known in the art and, if coﬁventional, would mix the
components within a chamber ip the gun prior to
dispensing the same. Consequently, the gun would have

to be purged of material each and every time use were

discontinued to prevent hardening of residual material
within the gun.' This would disad'antaQQAu;ly create not
only a need for a supply of solvent to purge £he gun,
but also for an additional flﬁsh pump and a solvent line
running to the gun. In addition, it often happens that
an operator is not in a position where solvent may
conveniently be flushed through the éun, for example
when he is working directly over material that has already
been éprayed.

In imprqving upon conventional plural component
spray guns, the particular structure of the gun of the
invention enables two components to be maintained separate .
within and mixed only externally Qf-the gun. This is
accomplished by providing a ported and hollow needle valve
in the gun, introducing one of the components into the
gun- and around the needle and the other component inéo
the cgun and through the port to the interior of the
needle. When the gun is off, the forward end of the
needle seats against the fluid nozzle means to prevent
spraying of.the one component and the port in the needle
is sealed off from the supply of the other component.,
To spray the comfonents, the gun is triggered to retract -
the needle and move the forward end of the needle from
its seat with the fluid nozzle means and to position the
port in communication with thé ;upply of the other
component, .whereby both components are emitted from the

gun for mixing, the one through the space between the
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needle and nozzle and the other through an opening at
the forward end of the needle. Consequently, the components.

are mixed only after they have been dispensed to exterior

of the gun, so that cleaning of the gun is not required
when spraying is stopped. Positive displacement pummps
may be used to provide exact ratios of_?hgnpomponenté
under pressure to the gun, and the air jets emitted by.
the air nozzle atomize the components-into a spray and
form the same into a fan—shaped-pattern. .
Réferring’to Fig. 2, which shows the novel structural
features of the spray gun of the invention, the air nozzle
30 is mounted on a forward body portion 50 of the spray
gun 22 by a nozzle retaining ring 52. The body portion has
Aan air paséage 54 which receives air under pressure upon
opvening of the air valvé means 38, and an air valve stem.
56 extends through'the passage and against a seat 58 at a
forward end thereof. The air valve stem is connected
with the trigger 42 for being retracted when the gﬁn is
turned on, with the amcunt of rétraction beiné determined
by the setting of the air control knob 46, and when
_retracted establishes communication between the passage
54- and avpassage 60 leading both to pattern forming air
outlet orifice; 62 in opposed ears or wings cof the air
nozzle 30 and to an annular atomizing air orifice 64 around
t+he fluid nozzle means. Thus, triggering the gun causes
air to be discharged for atomizing dispensed material into
a spray and forming the spray into a fan-shaped pattern.
To maintain the components separate within the gun
and control dispensing of the same for mixing exteriorly
of the gun, in accordance with the invention the fluid
nozzle 5eans 32 includes a hollow and ported needle valve
66 in the forward bedy portion 50. A passage 68 extends

longitudinally through the ncedle from a forward open end



[X] see se we e enes

~-9- 0063707

thereof to a rearward closed end, and one or more circum-
ferentially spaced ports 70 are formed through the needle
in communication with the passage. The needle valve
extends through and is reciproc;ble within a generally
cylindrical fluid.nozzle body 72 of the £luid nozzle
means, and is provideé.with a taper 74 at its forward
end for m;vement against a valve seat 76 intérior of the
body 72. The rearward end of- the needle connects with
the valve stem 40, such that operation of the trigger to
turn on the gun retracts the needle from the séat.

To introduce. the components into the gun for being
diséensed, the supply line 54 communiéates with an inlet
78 to the gun and the supply line 36 with an inlet 80.

For convenience of reference, the component introduced

at the inlet 78 shall be called the "A" component and that
at the inlet 80 the "B" component.. When the gun is used
to dispense poiyurethane foam, the "A" component could, by
. way of example, be isocyanate and the "B" component polyol,
although it is understood.that the gun could'just asi
readily be used to dispense plural component paint or
other plural component materials,

The inlet 78 communicates with a chamber 82 defined
between the nozzle boéy 72 and the forwaré gun body 50,
and a plurality of circumferenfially spaced passages 84
through the nozzle body communicate between the chamber
and the needle 66. Consequently, component "A" introduced
at the inlet flo&s into the chamber and through the
passages intora generally cylindrical space 86 between
the inner surface of thé nozzle body and the outer surface
of the needle, ana an annular séal or gland 88 at the
rearward gnd of the chamber, along with a seai 90 defined

by mating shoulders of the nozzle body and the gun body
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chamber. The component is supplied to the gun under
pressure, and when the gun is off and the needle seated
against the valve seat 76, the component is confined

within the space 86. However, when the gun is triggered

on, ﬁhe needle %s retf%cted f;om the valve seat and the
component is éispensed from the nozzle.ﬁeégg through an
annular orifice 91 aefinéd between the needle.and the
nozzle -body.

To provide for spraying of the component "B"; the
inlet 80 communicates with a chamber 92 between a
cylindrical sleeve 94 and the gun bod& 50. The sleeve
is éositioned around the needle 66 and sealed at its
side ends by a pair of annular seals or glands 96, and
the needle is reciprocable within the sleeve and seals.
A plurality of passages 98 are formed through the sleeve
between the chamber 82 and ;n inner'annular chamber 100
defined between the sleeve and the needle, and the ports
70 are located on the needle so that, when the gun is
off and the needle is in its forward position, the
ports are against and closed by the forward.seal 96,
the seal precluding any communication between the ports
and the chamber 100.

.Upon introduction of the component "B" through
the inlet 80, the eomponent enters ;he chamber 92 and
flows through the passages 98 into the inner chamber 100
about thg needle.ss, the seals 96 precluding a lateral
flow of the componeng from tﬂe side ends of the chambers
When the gun is off and the needle in its forward
position, the component'is coﬁfined within the ghambefs.

However, when the gun is triggered on and the needle

retracted, the ports 70 are moved rearwardly away from
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the sealing surface of the forward seal -86 and into

communication with the annular chamber 100, whereupon

the component flows through the ports and into and
through the needle passage 68 for being dispensed from

the gun through a. forward open end or ori%ice 102.6f

the needle passage. Aé thg\éame-time, upon retraction

Vof the needle a path is established fo£ a flow of the
component "A" to the forward end of the gun for being
dispensed through the orificeVS;,which is then in communi-
cation with the space 86. Thus, ﬁhe particular structure
pf the gun preéludes any mixing of the "A" and "B“'
compeonents within the gun, with mixiﬁg occurring only
after the components are dispensed from the gun and
atomized into a spray by the atomizing air.

As 1s apparent, when the gun is turned on the.
component "A" is dispensed immediately upon retraction
of the tapered end 74 of the needle 66 from the valve
seat 76. However, before the component "B" may be
dispensed, at least a portion of the ports 70 must be.
@rawn past'the forward seal %6 and into the chamber 100.
.Thus, the time at which the "B" component bggins to be
dispensed with respect to the time at which dispeﬁsing
of the "A" coméonent commences may be determined by
controlling the longitudinal position of the ports 70
along the needle_Gé and/or the width of the forward seal
96 or its longitudinal placement with respect to the
ports. The portg 70 may be exposed to the chamber 100
substantially immediately upon movement of the needle
frem the valve seat 76, whereby "A" and "B" components
will be sprayed simultaneously.. On the other hand, the ports
may be exposed to the chamber only after the needle has
been moved from the seat, whereby spraying of the "A"

component will commence before and end after spraying
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of the "B" component. The latter arrangement would be

preferable, for example, if some dripping of the
components occurs at the outlet from the gun when the
gun is first turned off, since immediafely prior to gun
turn off only the "A" component would flow, therepx.
cleansing the for&ard end of the gun of any mixture of
the components and precluding hardeniné‘of.ﬁhe components
on the gun. -

The invention thus provides an improved plural
component_spr;y gun assembly, wherein the componeﬁts
are never intermixed internally of the gun, but only
externally, so that no hardening or setting of the
components occurs in the gun and flushing of the gun is
not reéuired when spraying is stopped. Consequently, in
use of the gun there is no need Zor a supply of solvent
for the gun or for an additional flush pump and solvent
line running to the gun.

While one embodiment‘of the invention has been
described in detail, wvarious modifications and other
embodiments thereof may be devised by one skilled in the
art without departing from the spirit and séope of

the invention, as defined in the appended claims.
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What Is Claimed Is:

1. A plural component spray gun, comprisipg a
gun body having a passage opening upon a forxrward end
of said body and a valve seat in said passage; a
needle valve extending througﬂ and reciprocable in
said body pés;age between a forward position against
and a rearward position away from said valve seat,
said needle valve having a longitudinally extending
passage therein opening upon said forward end of said
body; means for moving said needle wvalve between said
forward and rearward positions; means for introducing
a first fluidic component into said body passage and
around said needle valje rearwardl& of said valve seat;
and means, .responsive upon said needle valve being in
said rearward position, for introducing a second
fluidic component inte said'needle valvé passage,
whereby the components are maintained separate in said
spray gun, neither component is dispensed from said
forward end of said gun body when said needle valve.
is in said forward position, and both components are
dispensed from said forward end of said gun body when
said needle valve is in said rearward position, the
first through said body passage and around said needle

valve and the second through said needle valve passage.

2. A plural component spray gun as in claim 1,
including air atomizing means at said forward end of
said gun body for mixing the dispensed components in

a spray.
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3. A plural component spray gun as in claim 1,
wherein said means for introducing the second component
into said needle valve passage comprises a port
through said needle valve communicating with said
passage therein; seal means in said gun body for
cloéing said port when said needle valve-is in said
forward po;ition, said port.being mo&ed away from said
seal means when said needle valve is moved to said
rearward position; and means for introducing the
second component through said port and into said

needle valve passage when said port is moved away

from said seal means.

4.7 A plural component spray gun as ih claim i,
including a nozzle comprising a relatively elongate,
generally cylindrical nozzle body in said gun body
passage toward said forwa?d end thereof, wherein said
nozzle passage extends lonéitudinally through said
nozzle body and said valve seat is formed therein toward
a forward end thereof, said needle valve extends through
said nozzle body passage and has a taperediportion toward
its forward end for seating against said valve seat, and
said means for introducing the first component comprises
at least one port formed through said nozzle body in
communication with said passage therethrough, and
means for introducing the first component through
said port, into said nozzle passage and around said

needle valve.

5. A plural component spray gun as in claim 4,
wherein said needle valve extends rearwardly of said
nozzle in said gun body passage, and said means for

introducing the second component comprises a chamber
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in said gun body rearwardly of said nozzle in communi-~
cation with said needle valve, a port through said
needle valve in communication with said needle valve
passage, said port being forward of said chamber and
out of communication.therewith when said needle valve
is in said forward position and.being-moved into
communication with said chamber when said needle
valve is moved to said rearward position, and means

for introducing the second component into said chamber.

6. A plural component spray gun as in claim 4,
wherein said needle valve extends férwaraly of said
valve seat and said forward openings to said nozzle
and needle valve passages are substantially aligned

when said needle valve is in said forward position.
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