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@ Improvements in hand-operated sprayers.

@ A hand-operated sprayer has a spray head (1) for
attachment to a container for liquid. The spray head (i}
includes a manually-operable valve for controlling the
discharge of liquid from an inlet {21) in the head to &
discharge nozzle {14). The sprayer includes a spring urging
the valve into a ciosed position and a manually-operable
member (17) mounted on the head, which can be moved
against the spring-loading to urge the valve into an open

position. The valve comprises a spool (5) having a passage
{6) providing communication between the inlet (21) and the
discharge nozzle (14}, and a head (19) for engagement with a
seating (20) to isolate the inlet (21} from the passage (6). An
annular seal (9) of elastomeric material is also disposed in
the bore (2} surrounding the spool (5), and in frictional
engagement with it.
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IMPROVEMENTS IN HAND-OPERATED SPRAYERS

This invention relates to hand-operated sprayers of
the kind comprising a spray head for attachment to a
container for 1liquid, in which the spray head
incorporates a manually-operable valve for controlling
the discharge of liquid from an inlet in the head to a
discharge nozzle.

In known sprayers of the kind set forth the valve
usually comprises a valve member with which a spring
co-operates to urge it into a «closed position in
engagement with a seating surrounding the inlet, and a
manually-operable trigger mounted on the head is movable
to urge the valve member away from the seating to open
the valve against the loading in the spring.

In such known constructions the spring is adapted to
hold the wvalve in the closed position with the valve
member in engagement with the seating. In consequence in
those constructions in which the pressure of fluid in the
container acts on the valve member in a direction tending
to urge it away from the seating, the spring has to be
relatively strong to resist an opening force comprising

the pressure acting over the area of the valve member.

According to our invention 1in a hand-operated
sprayer of the kind set forth the valve comprises a spool
guided for longitudinal movement in a bore in the head,
the spool having a longitudinally extending passage
adapted to provide communication between the inlet and
the discharge nozzle, and a head defined by the end of
the spool remote from the nozzle for engagement with a
seating in the head to isolate the inlet from the passage
in the spool, the sprayer also including a spring for
urging the valve into a closed position in which the head
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is in engagement with the seating, an annular seal of
elastomeric material disposed in the bore and surrounding
the spool, the annular seal providing a seal between the
bore and the spool and being adapted to prevent external
leakage of liquid from the bore, and a manually-operable
member for moving the valve into an open position against

the force in the spring.

The annular seal is thus in £frictional engagement
with the spool, and this increases the resistance to
movement of the spool with respect to the bore in both
directions between the open and closed positions. This
enables us to choose a spring, the strength of which can
comfortably be overcome by a manual force applied to the
manually-operable member, thereby facilitating operation,
but the spring must be sufficiently strong to overcome
any pressure of liquid acting on the head at least during

movement of the head towards the seating.

Preferably the inlet comprises a radial port leading
to the bore, the port being located in an axial position
between the seal and the seating. The seal therefore
prevents external leakage of liquid from the inlet when
the valve is in its closed position. Since the annular
seal is subjected at all times to any pressure in the
container the sealing effect, and in consequence the
frictional engagement of the seal with the spool, is

enhanced by the pressure acting on it.

Preferably the annular seal is housed in a radial
retaining groove in the wall of the bore and the spool is
guided to slide through the seal. This has the advantage
that any tolerance variations between the spool and the
bore are accommodated by the annular seal, and it is not

necessary to provide a high surface finish on the
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complementary surfaces of the bore and the spool since
they do not engage directly.

The head may comprise a plain face at the end of the
spool, and the seating may comprise a resilient member
supported by a wall at a closed inner end of the bore.
In such a construction the head may be of relatively
small diameter. This reduces to a minimum the force,
comprising the pressure acting over the area of the
spool, which wurges the spool away from the seating,
thereby enabling us to provide a relatively 1lighter
spring.

The nozzle may comprise a separate member screwed
onto the outer end portion of the spool. A second
annular seal of elastomeric material may be disposed
between the nozzle and the spool to prevent the external

escape of liquid except through the nozzle.

The longitudinal passage in the spool may be closed
at its outer end and may communicate with the nozzle

through one or more radial ports in the spool.

The spool may be constructed from two separate parts
with a first part being guided to slide in the
longitudinal bore, and the second part carrying the
second annular seal and receiving the nozzle in a

screw-threaded engagement.

One embodiment of our invention is illustrated in

the accompanving drawings in which:-

Figure 1 is a longitudinal section through a portion
of a hand-operated sprayer with a manually-operable

valve in a closed position; and
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Figure 2 is similar to Figure 1 but showing the
valve in an open position.

The portion of the sprayer illustrated in the
drawings is adapted for mounting on a container for
liquid. The portion comprises a spray head 1 including a
longitudinally extending bore 2 which is closed at its
inner end by a wall 3, and a manually-operable valve
including a two-part spool assembly 4, for controlling
discharge of 1liquid from an inlet 21 to a discharge

nozzle 14.

The spool assembly 4 comprises a spool 5 which works
in the bore 2 and has a longitudinally extending
passage 6, and a hollow forward extension 7 which is
closed at its forward end but which is provided adjacent
to that end with a pair of diametrically arranged
ports 8. A first sealing 'O' ring 9 of elastomeric
material is received in a radial groove 10 defined
between the open outer end of the bore 2 and a
retainer 11, so that it surrounds the spool 5 and is in
frictional engagement with it. A second sealing
'0' ring 12 of elastomeric material is received in a
radial groove 13 provided in the extension 7 in a
position ihwardly of the ports 8 to seal against the wall
of the nozzle 14, which is screwed onto the outer end of
the extension 7. The nozzle 14 has a central discharge
opening 15 with which the ports 8 communicate through a
clearance 16 between the extension 7 and nozzle and a

swirl slot in the adjacent closed end of the extension 7.

A manuallv-operable member in the form of a
trigger 17 fits over the spray head 1, and is coupled to
the nozzle 14 by means of a fork 18 which is received in
annular recess 18a in the nozzle 14. A spring (not

shown) acts between the head 1 and the trigger 17
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normally to hold the valve in a closed position as shown
in Figure 1 with a head 19 comprising the plain inner end
of the spool 5 in engagement with a seating comprising an
'0' ring seal 20 of elastomeric material supported by the
wall 3 at the closed inner end of the bore 2. In this
position the radial inlet 21 in the wall of the head 1 is
isolated from the passage 6, and external leakage of
liquid from the space between the spool 5 and the bore 2
is prevented by the seal 9.

When the trigger 17 is operated manually against the
force in the spring, the force holding the head 19
against the seating 20 is relieved but the valve will not
normally open until the trigger 17 physically applies a
force to the spool 5 via the nozzle 14 in that direction,
in order to overcome the frictional engagement of the
seal 9 with the spool 5. As the head 19 moves away from
the seating 20 into the position shown in Figure 2,
pressurised fluid in the container acts over the area of
the head 19, which comprises a relatively small annular
area surrounding the bore 6, to augment the opening force
and such liquid alsoc passes from the nozzle through the
bore 6 and the radial ports 8, to be discharged through
the opening 15 in the nozzle. External leakage of liquid
from the space between the nozzle 14 and the extension 7

is prevented by the provision of the sealing ring 12.

The spray head described above can be incorporated
in a hand-operated sprayer of the pressurised liquid type
forming the subject of our pending Patent
Applications GB-A-2084258 and 8313900.
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CLAIMS

1. A hand-operated sprayer of the kind set forth, in
which the valve comprises a spool guided for longitudinal
movement in a bore in the head, the spool having a
longitudinally extending passage adapted to provide
communication between the inlet and the discharge nozzle,
and a head defined by the end of the spool remote from
the nozzle for engagement with a seating in the head to
isolate the inlet from the passage in the spool, the
sprayer also including a spring for urging the valve into
a closed position in which the head is in engagement with
the seating, an annular seal of elastomeric material
disposed in the bore and surrounding the spool, the
annular seal providing a seal between the bore and the
spool and being adapted to prevent external leakage of
liquid from the bore, and a manually-operable member for
moving the valve into an open position against the force

in the spring.

2. A hand-operated sprayer as claimed in claim 1, in
which the inlet comprises a radial port 1leading tc the
bore, the port being located in an axial position between
the seal and the seating.

3. A hand-operated sprayer as claimed in claim 1 or
claim 2, in which the annular seal is housed in a radial
retaining groove in the wall of the bore and the spool is

guided to slide through the seal.

4. A hand-operated sprayer as claimed in any preceding
claim, in which the head comprises a plain face at the
end of the spool, and the seating comprises a resilient
member supported by a wall at a closed inner end of the

bore.



10

15

20

0174401

7

5. A hand-operated sprayer as claimed in claim 4, 1in

which the head is of relatively small diameter.

6. A hand-operated sprayer as claimed in any preceding
claim, in which the nozzle comprises a separate member
screwed onto the outer end portion of the spool.

7. A hand-operated sprayer as claimed in claim 6, in
which a second annular seal of elastomeric material is

disposed between the nozzle and the spool.

8. A hand-operated sprayer as claimed in any preceding
claim, in which the longitudinal passage in the spool is
closed at its outer end, and communicates with the nozzle

through one or more radial ports in the spool.

9. A hand-operated sprayer as claimed in any preceding
claim, in which the spool 1is constructed from two
separate parts, with a first part guided to slide in the
longitudinal bore, and a second part receiving the nozzle

in screw-threaded engagement.

10. A hand-operated sprayer as claimed in claim 7 and
claim 9, in which the second part of the spool carries

the second annular seal.
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