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(54)  Spray pump for liquids
(57) Manually operated spray pump for liquids, com-

prising a trigger (13), a piston (17) operated by the said
trigger in opposition to a reaction spring (32) and mova-
ble axially within a cylindrical chamber (2) for the com-
pression of liquid (24) sucked from a container (23)
which can be grasped in one hand, a suction duct (18,
22), one of whose ends extends inside the container
(23) to a point near its base and the other of whose ends
(28) is connected to the said cylindrical chamber (2), a
supply duct (10) communicating at one end with the
said cylindrical chamber (2) and at the other end with an
atomizer member (11), first valve means (4, 15, 16, 5, 6)
interposed between the said supply duct (10) and the
said cylindrical chamber (2), second valve means (27)
interposed between the suction duct (18) and the cylin-
drical chamber (2), and a base element (8, 9) for mount-
ing the pump on the mouth (35) of the said container
(23), for supporting the said cylindrical chamber (2) and
the said supply duct (10).

The pump includes a device (46) for supplementary
access of the liquid to the pump, the said device com-
prising a first channel (49), disposed along the suction
duct (22) which extends into the container (23) to a point
near its base, a second channel (48) which extends par-
allel to the first (49) with one end opening inside the
container (23) near its mouth (35) and with the other
end opening into a transverse passage (51) for connec-
tion to the said first channel (49), a first valve member
(55) positioned in the said connecting passage (51) to
shut off the said suction duct (22), and a second valve
member (50) positioned in the said second channel (48)
to open the latter towards the interior of the container
(23) when the pump and the container are operated in
the inverted position, and to cause it to communicate
with the suction duct (22).

The first said valve member enables the pump to be
primed rapidly even in the case of poor sealing of the
valve means (27) interposed between the supply duct
(10) and the liquid compression chamber (2).
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Description

[0001] The present invention relates to a manually
operated spray pump for liquids, comprising a trigger, a
piston operated by the said trigger in opposition to a
reaction spring and movable axially within a cylindrical
chamber for the compression of liquid sucked from a
container which can be grasped in one hand, a suction
duct, one of whose ends extends inside the container to
a point near its base and the other of whose ends is
connected to the said cylindrical chamber, a supply duct
communicating at one end with the said cylindrical
chamber and at the other end with an atomizer member,
first valve means interposed between the said supply
duct and the said first chamber, second valve means
interposed between the suction duct and the said cylin-
drical chamber, and a base element for mounting the
pump on the said container, for supporting the said
cylindrical chamber and the said supply duct.

[0002] Spray pumps of the aforementioned type are
well known in the specific field and are used to spray the
widest range of types of products, including cleaning lig-
uids.

[0003] One example is illustrated in the patent US-A-
4.161.288. In use, the container is normally kept in a
vertical position with the spray apparatus uppermost; in
this position, there is clearly no risk of gravitational leak-
age of liquid due to any infiltration of the liquid through
the members connecting the pump to the neck of the
container, and there is no need to provide the connec-
tion with special sealing devices or arrangements.
[0004] However, there is also a widespread practice of
using spray pumps with the containers inverted in a ver-
tical or near-vertical position, to spray the liquid on parts
to which access is difficult.

[0005] To permit this method of use, in which the con-
nection between the spray apparatus and the container
is also inverted, suitable and conventional sealing mem-
bers are provided in the said connection in order to pre-
vent the outflow of the liquid, together with suitable
intake devices in the liquid suction duct which enable
the liquid to be collected not only when the container is
in its normal vertical position, with the spray device
uppermost, but also when it is inverted and the liquid
accumulates at the connection between the container
and the pump, leaving uncovered the aperture of the
suction duct, which, as is known, is positioned near to
the closed base of the container.

[0006] An example of a spray pump with the container
equipped to enable it to operate additionally in the
inverted position is shown by way of example in the pat-
ent US-A-4.277.001.

[0007] In the development of the technology of spray
pumps for liquids, there has also been a widely experi-
enced need to reduce the weight of the various mecha-
nisms by simplifying as far as possible the structure and
number of the components, although this creates seal-
ing problems, especially in the area of the valve mem-
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bers, which are manifested in serious difficulties in
priming the pump, particularly after a prolonged period
of non-use.

[0008] These problems become more acute at the
time of transition from operation of the pump with the
container inverted to operation in the normal position.
[0009] The object of the present invention is therefore
to provide a spray pump structure capable of being used
even in the inverted position with highly reliable sealing
and rapid priming, even when the pump has remained
inactive for a long period.

[0010] This object is achieved with a pump whose
characteristics are disclosed in the attached claims.
[0011] The invention will now be described in greater
detail with reference to an example of a preferred
embodiment of it, provided for information in the
attached drawings, in which

Figure 1 shows, in transverse section, the pump
according to the invention, mounted on a container
of the liquid to be sprayed, illustrated in the vertical
position with the pump uppermost;

Figure 2 shows, in transverse section, the pump
shown in Figure 1 with the container and pump in
the inverted position;

Figure 3 shows, in transverse section, on an
enlarged scale, the pump according to the inven-
tion, with the mechanisms in the rest position,
before the start of a spraying operation;

Figure 4 shows, in transverse section, the pump
shown in Figure 3 with the mechanisms shown in
an intermediate position, after the start of the spray-
ing operation and before its end;

Figure 5 shows, in transverse section, the pump
shown in Figure 3 with the pumping mechanisms
shown in an intermediate position during the phase
of suction of the liquid;

Figure 6 shows, in transverse section, the pump
shown in Figure 3 during the phase of pumping in
the case of defective sealing in the disc valve.

[0012] With reference to the aforesaid figures, it will be
seen that the pump according to the invention com-
prises a cylindrical body 1 which extends axially in the
direction of the vertical axis X-X; this cylindrical body
forms a cylindrical chamber 2 with an open end 3 and a
base closed by the wall 4. This wall is provided with an
annular rim 5 which is engaged, in an axially slidable
way, in an annular channel 6 carried by a body 7 which
forms two cylindrical extensions 8 and 9 which are
orthogonal with respect to each other.

[0013] The extension 8, which is perpendicular to the
axis X-X, forms in its interior the supply duct 10 which
terminates in a conventional atomizer member indi-
cated as a whole by the number 11.

[0014] The extension 9, which extends parallel to the
axis X-X and concentrically with the cylindrical body 1,
forms the housing 12 for the pump and forms the base
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for the support and operation of the trigger 13 by which
the pump is put into action.

[0015] In particular, the trigger 13 is movable angu-
larly about the pivot 14.

[0016] The supply channel 10 is connected to the said
cylindrical chamber 2 through the passages 15 and 16.
[0017] In the rest position, the base wall 4 fits closely
onto the opposing surface of the body 7 and the pas-
sages 15 and 16 are therefore closed. These passages,
together with the wall 4 and the body 7, form the first
valve means interposed between the chamber 2 and
the supply duct 10.

[0018] A piston 17, with an axial cavity 18, is operated
by the trigger 13 for a reciprocating movement along the
axis X-X, and its extension 19 which extends within the
cylindrical chamber 2 is provided with axial ribs 20 dis-
posed in the form of a cross on the inner surface.
[0019] From the said piston 17, in a direction opposite
that of the extension 19, there extends coaxially a tubu-
lar body 21 which forms in its inner part the extension of
the axial cavity 18 which is connected, in a way which
will be described subsequently, to the suction duct 22
which extends inside the container 23 in which the liquid
to be sprayed 24, particularly a cleaning liquid, is
located.

[0020] The container 23 is connected by conventional
fastening means and suitable sealing members to the
tubular base extension 9.

[0021] A sleeve 25, whose free end 26 is provided with
a disc valve 27 which interacts with the mouth 28 of the
said extension 19 in such a way as to keep it closed dur-
ing the phase of compression of the liquid to be sprayed
and to keep it open during the phase of suction of the
liquid through the ducts 22 and 18, is fitted on to the
extension 19 of the piston 17.

[0022] The said piston 17 is operated, so that it moves
in a reciprocating way along the axis X-X, by the trigger
13 through lever-type connecting members which are
not illustrated since they are not necessary for the
understanding of the present invention.

[0023] A tubular sleeve, of which one part 29 extends
to engage slidably with the wall of the cylindrical body 1
from the outside, is provided coaxially with the exten-
sion 19 of the piston 17 and is integral with the periph-
eral edge of the said piston.

[0024] Around the part 29 of the tubular sleeve there
is disposed an annular collar 30 which forms a seat 31
for one end of the spring 32 whose other end is
engaged in the seat 33 formed by the flange 34 which is
integral with the said first cylindrical body 1.

[0025] The mouth 35 of the container 23 is closed by
a transverse wall 36 provided with a central aperture 37
through which the tubular body 21, forming the duct 18
in its inner part, passes slidably.

[0026] The rim of the said aperture 37 provides, by
interaction with the outer surface 38 of the tubular body
21, sufficient sealing to prevent the liquid from filtering
along the said surface even if the container 23 is held in

10

15

20

25

30

35

40

45

50

55

the inverted position and the pump, also inverted, is in
the underneath position, as illustrated in Figure 2.

[0027] Inside the tubular base extension 9 there are
also disposed the means, indicated schematically by
the number 39, for enabling the spray pump to be joined
to the neck 40 of the container 23.

[0028] The last of these, in particular, is made by
press-moulding from conventional plastic material with
thin walls.

[0029] In order to prevent the collapse of the container
23 as a result of the vacuum created inside it during
operation, the transverse wall 36 is provided with a
valve device capable of balancing the internal pressure
with the pressure outside the container. This valve
device consists of a hole 41 covered by a membrane 42
of a known material which is impermeable to liquids but
permeable by gases, particularly air.

[0030] The spray pump is completed by a conven-
tional cover indicated by the number 43.

[0031] The tubular body 21 through which the suction
duct 18 passes is connected, at the end 44, to the con-
nection 45 of a supplementary access device, indicated
as a whole by 46, which enables the suction duct 18 to
be supplied even with the container 23 inverted (Figure
2) in which position the duct 22 is no longer capable of
sucking the liquid.

[0032] This access device 46 consists of a body 47
which comprises an access channel 48 which extends
parallel to a channel 49 connected to the duct 18
through the connection 45. The channel 48 is provided
with a conical portion 48a forming the seat for a first ball
valve 50. The said channel 48 is connected to the duct
18 by means of a passage 51 and has an aperture 52
facing the transverse wall 36. The internal projections
53 prevent the ball 50 from falling by gravity out of the
duct 48 when the container 23 is inverted.

[0033] An aperture 54, provided on the wall of the duct
48, permits the entry of the liquid when this is sucked up
with the container 23 in the inverted position and the ball
50 bears, by gravity, on the projections 53.

[0034] The body 47 also comprises a second ball
valve 55 positioned in the passage 51. This ball 55
closes and opens the orifice 56 of the suction duct 22
following an axial displacement between the said orifice
56 and an opposing projection 57 formed in the wall 58
which separates the channels 48 and 49 of the body 47.
[0035] During operation, either with the container kept
in its normal vertical position shown in Figure 1, or in the
inverted position shown in Figure 2, the liquid to be
sprayed is sucked up inside the cylindrical chamber 2
during the movement of the extension 19 of the piston
17 emerging from the chamber 2.

[0036] The vacuum created inside the container 23
following the repeated suction of the liquid is compen-
sated by the external air which automatically passes
through the gas-permeable membrane 42 disposed on
the hole 41 of the transverse wall 36.

[0037] In this way the collapse of the container is pre-
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vented, even when the container is made with very thin
walls.

[0038] The spraying of the liquid 24, which has
entered the cylindrical chamber 2 during suction, is
achieved by the axial movement of the extension 19 of
the piston 17 inside the said cylindrical chamber 2,
while the disc valve 27 is kept closed by the pressure
which is established inside the chamber.

[0039] The liquid 24, pressurized in the chamber 2,
also flows into the passages 15 and 16 formed in the
thickness of the base wall 4, and passes beyond the
said base wall.

[0040] As may be seen in Fig. 4, the pressurized liquid
which has passed through the wall 4 causes an axial
thrust which overcomes that of the spring 35, moving
the body 1 axially in the opposite direction to that of the
piston 17.

[0041] This movement causes the area 4a behind the
wall 4 to be connected to the supply duct 10, and then
also causes the hydraulic connection of the latter,
through the passages 15 and 16, to the cylindrical
chamber 2.

[0042] If there should be a defect in the sealing of the
disc valve 27, due to its constructional simplicity or to a
prolonged period of inactivity, during the pumping
action, when pressure is created inside the chamber 2,
the ball valve 55 is pushed by the pressure against the
orifice 56 of the duct 22, causing it to be closed (Fig. 6).
Any air which is present in the chamber 2, having accu-
mulated as a result of repeated pumping actions carried
out to prime the pump, is discharged into the container
23 through the passage 51, the channel 48 and the
apertures 52 and 54 without entering the suction duct
22. In this way the liquid which has previously been
sucked up and which is located along the duct 22 is pre-
vented from falling back into the container 23 and
thereby causing problems with the priming of the pump.

Claims

1. Manually operated spray pump for liquids, compris-
ing a trigger (13), a piston (17) operated by the said
trigger in opposition to a reaction spring (32) and
movable axially within a cylindrical chamber (2) for
the compression of liquid (24) sucked from a con-
tainer (23) which can be grasped in one hand, a
suction duct (18, 22), one of whose ends extends
inside the container (23) to a point near its base and
the other of whose ends (28) is connected to the
said cylindrical chamber (2), a supply duct (10)
communicating at one end with the said cylindrical
chamber (2) and at the other end with an atomizer
member (11), first valve means (4, 15, 16, 5, 6)
interposed between the said supply duct (10) and
the said cylindrical chamber (2), second valve
means (27) interposed between the suction duct
(18) and the cylindrical chamber (2), and a base
element (8, 9) for mounting the pump on the mouth
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(35) of the said container (23), for supporting the
said cylindrical chamber (2) and the said supply
duct (10), characterized in that it includes a device
(46) for supplementary access of the liquid to the
pump, the said device comprising a first channel
(49), disposed along the suction duct (22) which
extends into the container (23) to a point near its
base, a second channel (48) which extends parallel
to the first (49) with one end opening inside the con-
tainer (23) near its mouth (35) and with the other
end opening into a transverse passage (51) for con-
nection to the said first channel (49), a first valve
member (55) positioned in the said connecting pas-
sage (51) to shut off the said suction duct (22), and
a second valve member (50) positioned in the said
second channel (48) to open the latter towards the
interior of the container (23) when the pump and
the container are operated in the inverted position,
and to cause it to communicate with the suction
duct (22).

Pump according to Claim 1, characterized in that
the said first and the said second valve members
consist of balls movable by gravity and correspond-
ing conical seats, and in that the said first valve
member (55) closes the orifice (56) of the suction
duct (22) by gravity during the pumping phase with
the pump and container in the normal position.

Pump according to Claims 1 and 2, characterized in
that it comprises a transverse wall (36) for closing
the mouth (35) of the container (23), the said trans-
verse wall (36) being provided with a central aper-
ture (37) through which the said suction duct (18,
21) passes slidably, the rim (37a) of the said aper-
ture (37) being engaged with the outer surface (38)
of the said duct (21) and forming with the latter an
active liquid seal during the operation of the pump
in the inverted position.

Pump according to Claim 1, characterized in that
the said piston (17) is provided with an axial exten-
sion (19) which is slidable inside the said cylindrical
chamber (2) and with a collar (29) which is engaged
slidably with the outer wall of the said cylindrical
chamber (2).

Pump according to Claim 4, characterized in that
the said collar (29) is provided, on its outer wall,
with an annular seat (31) with a closed base and an
axially open end facing the said supply duct (10),
the said annular seat (31) forming a housing and
stop for one end of the said reaction spring (32).

Pump according to Claims 4 and 5, characterized in
that the said cylindrical chamber (2) is provided with
a base wall (4) facing the said supply duct (10); with
axially slidable means of engagement (5) for con-
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nection of the said base element to passages (15,
16) for the liquid, formed in the thickness of the said
base wall (4); and with an annular cavity (33) pro-
jecting outside the said chamber, the said annular
cavity (33) forming a seat and stop for the otherend 5
of the said reaction spring (32).

Pump according to Claims 1 to 6, characterized in
that the said suction duct (18) extends axially inside

the said piston (17) and opens into the said cylindri- 70
cal chamber (2) through an aperture (28) disposed

on the frontal wall of the extension (19) of the said
piston.

Pump according to Claims 1 to 7, characterized in 15
that the said valve means are provided at the said
aperture (28) of the extension (19) of the piston (17)
which opens into the said cylindrical chamber (2).

Pump according to Claims 1 to 8, characterized in 20
that the said valve means are in the form of an elas-
tically flexible disc (27) carried on the end of a
sleeve (25) fitted on the outer surface of the said
extension (19) of the said piston (17), the said disc
(27) being positioned, by means of the said sleeve, 25
over the said aperture (28) of the suction duct (18).
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