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Description

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] Not Applicable.

STATEMENT REGARDING FEDERALLY SPON-
SORED RESEARCH

[0002] Not Applicable.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0003] This invention relates to a trigger operated fluid
delivery system for dispensing two fluids. In particular,
the invention relates to a trigger operated fluid dispenser
that allows a user to add a secondary fluid to the spray
of a primary fluid.

2. Description of the Related Art

[0004] See as closest prior-art WO 97/27947. It is often
desirable to simultaneously dispense two types of fluid
from two fluid containers of a trigger operated sprayer
assembly. For example, when two fluids to be dispensed
contain some active ingredients that are incompatible
when these ingredients are mixed together in a single
solution, it is desirable to contain the two fluids in separate
compartments and then mix and dispense both fluids si-
multaneously as a single fluid. Also, it may be desirable
to separately store a first liquid carrier and a second con-
centrate fluid and then mix and dispense both fluids si-
multaneously as a single fluid. The first primary fluid might
be water or a dilute primary light-duty cleaner, and the
secondary fluid may be a concentrate that when com-
bined in small amounts with the primary fluid yields a new
cleaning formulation. Alternatively, one container might
hold a first fluid with an active ingredient, which the sec-
ond fluid in the second container would activate. Non-
limiting examples of such pairs of fluids could be a clean-
ing composition and a bleach, or a pair of stain removing
compositions, one an aqueous composition and the other
a high-solvent level enzyme containing composition.
Whatever the pair of fluids, they are intended to be dis-
pensed simultaneously and in a fixed ratio to each other,
the ratio being set by the design of the trigger operated
fluid delivery system itself.
[0005] There are many examples in the art of manually
activated pumps for spraying two liquids simultaneously.
For example, U.S. Patent No. 5,560,545 describes a fluid
dispenser that employs separate dip tubes drawing from
separate bottle compartments with the two liquids to be
dispensed being drawn by a single piston to a mixing
chamber prior to spraying through a nozzle. U.S. Patent
No. 5,535,950 discloses a trigger actuated fluid dispens-
er for simultaneously dispensing two fluids separately

stored in separate fluid compartments of a container
wherein the dispenser includes side-by-side pump cylin-
ders receiving side-by-side pump pistons reciprocable
simultaneously during each pressure stroke applied by
a single trigger lever for separately and simultaneously
pumping the disparate fluids along separate discharge
paths.
[0006] It has been recognized in the art that dispensers
such as those in U.S. Patent Nos. 5,560,545 and
5,535,950 do have disadvantages when attempting to
deliver a concentrate from a secondary container. When
the secondary container’s contents are a concentrate,
the dip tubes and other extensive fluid transfer means of
dispensers such as those in U.S. Patent Nos. 5,560,545
and 5,535,950 may require that inconvenient amounts
of the concentrate be expended simply to prime the pump
or otherwise fill the system. Furthermore, dispensers
such as those in U.S. Patent Nos. 5,560,545 and
5,535,950 do not provide for the convenient replacement
of one secondary container by another secondary con-
tainer, without disturbing the primary container.
[0007] The manually operable dispensing pump of U.
S. Patent No. 5,964,377 overcomes the aforementioned
disadvantages of dispensers such as those in U.S. Pat-
ent Nos. 5,560,545 and 5,535,950. U.S. Patent No.
5,964,377 discloses a dispensing pump with a secondary
fluid container that is attachable by secondary attach-
ment means directly to the sprayer body at a location
remote from the primary fluid container. The secondary
container has an outlet that provides immediate commu-
nication between the secondary container and the
sprayer mechanism so that contents of the secondary
container can pass immediately into a mixing chamber
in the sprayer body to be mixed with primary fluid pumped
from the primary container. The secondary container is
detachable and replaceable such that convenient re-
charging of the device with a refill secondary container
or the exchange of one secondary container for another
secondary container is possible.
[0008] It has also been recognized in the art that dis-
pensers such as those in U.S. Patent Nos. 5,560,545
and 5,535,950 do have problems with container venting
and the proper maintenance of flow rates from the pri-
mary and secondary container. These problems have
been addressed by the sprayer assembly of U.S. Patent
No. 5,819,987 which provides an apparatus for dispens-
ing multiple fluids from nested containers, while simulta-
neously venting the fluid containers. The sprayer assem-
bly includes a first container for containing a first fluid, a
second container, nested within the first container, for
containing a second fluid, and a manually operable pump
for pumping fluid from the containers to dispense a mix-
ture of the fluids from the apparatus. The pump includes
a pump actuator, a reciprocating fluid conduit which re-
ciprocates upon actuation and deactuation of the pump
actuator, and a discharge nozzle for dispensing the mix-
ture of the fluids from the apparatus upon actuation of
the pump. The apparatus also includes a mixing chamber
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for mixing the first and second fluids drawn from the first
and second containers, respectively, a fluid transfer con-
duit for withdrawing fluid from the first container into the
mixing chamber and a fluid transfer mechanism for with-
drawing fluid from the second container into the mixing
chamber.
[0009] While the devices of U.S. Patent Nos. 5,819,987
and 5,964,377 have solved various problems with man-
ually activated pumps for spraying two liquids simultane-
ously, there is still a need for alternative fluid delivery
systems for mixing and dispensing two separate fluids.

SUMMARY OF THE INVENTION

[0010] The foregoing needs can be met with a fluid
delivery system according to the invention which allows
a user to add a secondary fluid to the spray of a primary
fluid. Commonly, the second fluid is a concentrate, active
ingredient, or activating substance that is mixed in rela-
tively small quantities with the first fluid, which may be a
liquid diluent, carrier, or substance requiring activation
just prior to use.
[0011] In one aspect, the invention provides a fluid de-
livery system for dispensing two fluids. The fluid delivery
system includes a first container having a first primary
fluid, a fluid inlet conduit in fluid communication with the
first container, and a pump for drawing the first fluid
through the fluid inlet conduit and into a pump chamber.
The pump can be housed in a pump body. A fluid dis-
charge conduit is located downstream of the pump cham-
ber. The fluid discharge conduit is in fluid communication
with the pump chamber and a discharge orifice. The
pump discharges the first fluid from the pump chamber
into the fluid discharge conduit. The fluid delivery system
also includes a second container having a second fluid,
and means for delivering the second fluid into the fluid
discharge conduit. In the fluid delivery system, the sec-
ond fluid mixes with the first fluid when the first fluid is
discharged into the fluid discharge conduit such that a
mixture of the first fluid and the second fluid is discharged
through the discharge orifice.
[0012] In one version of the invention, the means for
delivering the second fluid into the fluid discharge conduit
includes an aperture in fluid communication with the fluid
discharge conduit and a mouth of the second container.
The means for delivering the second fluid into the fluid
discharge conduit can further include a flow restrictor for
selectively sealing off the mouth of the second container.
In another version of the invention, the means for deliv-
ering the second fluid into the fluid discharge conduit in-
cludes a wicking device in fluid communication with the
fluid discharge conduit and a mouth of the second con-
tainer. In yet another version of the invention, the means
for delivering the second fluid into the fluid discharge con-
duit comprises a second pump for pumping the second
fluid into the fluid discharge conduit. The second pump
can include an air space in the pump body and an elastic
wall section of the pump body wherein the elastic wall

section is located adjacent the air space such that flexing
of the elastic wall section forces air into the second con-
tainer to pump the second fluid into the fluid discharge
conduit.
[0013] The fluid delivery system can include a second
fluid discharge conduit downstream of the pump chamber
wherein the second fluid discharge conduit is in fluid com-
munication with the pump chamber and the discharge
orifice. A flow selector can be located between the pump
chamber and the fluid discharge conduit and located be-
tween the pump chamber and the second fluid discharge
conduit. The flow selector can have a first position in
which the first fluid is delivered from the pump chamber
into the fluid discharge conduit and can have a second
position in which the first fluid is delivered from the pump
chamber into the second fluid discharge conduit. Option-
ally, the second fluid discharge conduit is in fluid com-
munication with the pump chamber and a second dis-
charge orifice.
[0014] In the fluid delivery system, a distal end of the
fluid discharge conduit can include a nozzle manifold in
fluid communication with the discharge orifice, and the
second fluid can be delivered into the nozzle manifold.
The second container can be mounted on a side of the
pump body opposite the first container, and the second
container can be mounted in a well in a side of the pump
body.
[0015] In another aspect, the invention provides a fluid
delivery system for dispensing two fluids. The fluid deliv-
ery system includes a first container having a first primary
fluid, a fluid inlet conduit in fluid communication with the
first container, and a pump for drawing the first fluid
through the fluid inlet conduit and into a pump chamber.
The pump can be housed in a pump body. A fluid dis-
charge conduit can be located downstream of the pump
chamber, and the fluid discharge conduit is placed in fluid
communication with the pump chamber and a discharge
orifice. The pump discharges the first fluid from the pump
chamber into the fluid discharge conduit and through the
discharge orifice.
[0016] The fluid delivery system includes a second
container having a second fluid, and the second contain-
er can be mounted on the pump body. A second fluid
discharge conduit can be placed in fluid communication
with the second container and a second discharge orifice.
The fluid delivery system also includes fluid delivery
means for moving the second fluid from the second con-
tainer through the second fluid discharge conduit and
through the second discharge orifice. The fluid delivery
means can include a propellant in the second container
and a valve in the second fluid discharge conduit. The
valve has an open position for delivering the second fluid
from the second container to the second fluid discharge
conduit. The fluid delivery means can further include an
actuator for moving the valve into the open position. In
one version of the invention, the second container is
mounted on a side of the pump body opposite the first
container. In another version of the invention, the second
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container is mounted in a well in a side of the pump body.
[0017] In yet another aspect, the invention provides a
fluid delivery system for dispensing two fluids. The fluid
delivery system includes a first container having a first
fluid, a fluid inlet conduit in fluid communication with the
first container, and a first fluid discharge conduit in fluid
communication with the fluid inlet conduit and a dis-
charge orifice. The fluid delivery system also includes a
second fluid discharge conduit in fluid communication
with the fluid inlet conduit, a second container having a
second fluid, and means for delivering the second fluid
into the first fluid discharge conduit. The fluid delivery
system can also include means for pumping the first fluid
from the first container through the fluid inlet conduit and
into the first fluid discharge conduit and into the second
fluid discharge conduit. In the fluid delivery system, the
second fluid mixes with the first fluid when the first fluid
is pumped into the first fluid discharge conduit such that
a mixture of the first fluid and the second fluid can be
discharged through the discharge orifice. In one version
of the invention, a flow selector is located between the
fluid inlet conduit and the first fluid discharge conduit and
located between the fluid inlet conduit and the second
fluid discharge conduit. The flow selector can have a first
position in which the first fluid is delivered from the fluid
inlet conduit into the first fluid discharge conduit and can
have a second position in which the first fluid is delivered
from the fluid inlet conduit into the second fluid discharge
conduit.
[0018] These and other features, aspects, and advan-
tages of the present invention will become better under-
stood upon consideration of the following detailed de-
scription, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 is a cross-sectional view of a prior art dis-
penser for delivering a single fluid from a container.
Figure 2 is a cross-sectional view of an embodiment
of a trigger operated fluid delivery system according
to the invention for dispensing two fluids.
Figure 3 is a cross-sectional view of another embod-
iment of a trigger operated fluid delivery system ac-
cording to the invention for dispensing two fluids.
Figure 4 is a cross-sectional view of yet another em-
bodiment of a trigger operated fluid delivery system
according to the invention for dispensing two fluids.
Figure 5 is a cross-sectional view of still another em-
bodiment of a trigger operated fluid delivery system
according to the invention for dispensing two fluids.
Figure 6 is a partial view of the multiple path dis-
charge conduit system of the fluid delivery system
of Figure 5 taken along line 6-6 of Figure 5.
Figure 7 is a front view of yet another embodiment
of a trigger operated fluid delivery system according
to the invention mounted on a fluid container.

Figure 8 is a front view of still another embodiment
of a trigger operated fluid delivery system according
to the invention mounted on a fluid container.
Figure 9 is a detailed partial perspective view of the
fluid delivery system and container of Figure 8.
Figure 10 is a cross-sectional view of the fluid deliv-
ery structure for the second container of the fluid
delivery system of Figure 8.
Figure 11 is a front view of yet another embodiment
of a trigger operated fluid delivery system according
to the invention mounted on a fluid container.
Figure 12 is a cross-sectional view of the fluid deliv-
ery system of Figure 11.
Like reference numerals will be used to refer to like
parts from Figure to Figure in the following descrip-
tion of the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0020] In order to provide background context for the
present invention, Figure 1 shows a prior art dispenser
for delivering a single fluid from a container. The dispens-
er 10 has a body 12 that has attachment means to attach
the body 12 to a container (not shown) such as the
threads 14. The dispenser 10 includes a sprayer mech-
anism held by or formed within the body 12. The sprayer
mechanism includes a piston 16 and cylinder 18 having
cylinder head space 20 above the face of the piston 16.
A cylindrical chamber 22 is provided that is in fluid com-
munication with the cylinder head space 20. The dispens-
er 10 also includes a cylindrical dip tube 24 for transfer-
ring fluid to the chamber 22 from the container. The fluid
transfer means includes a ball check valve 26 which al-
lows fluid being transferred via the fluid transfer means
to flow only toward and not away from the chamber 22.
[0021] The dispenser 10 also includes a finger operat-
ed trigger 28 for reciprocatingly moving the piston 16 with-
in the cylinder 18, altematingly increasing and decreasing
the cylinder head space 20 to draw liquid into the cham-
ber 22 and then expel liquid from the chamber 22. The
dispenser 10 also includes a circular discharge orifice
30, together with a cylindrical discharge conduit 32 that
provides fluid communication between the chamber 22
and the discharge orifice 30. The discharge conduit 32
has a discharge check valve 34 that permits fluid to move
toward the discharge orifice 30 and not back toward the
chamber 22.
[0022] Turning now to Figure 2, there is shown an ex-
ample embodiment of a trigger operated fluid delivery
system 10A according to the invention. The fluid delivery
system 10A includes attachment means (threads 14),
piston 16, cylinder 18, cylinder head space 20, chamber
22, dip tube 24, check valve 26, trigger 28, discharge
orifice 30 and discharge check valve 34 that operate as
described above with respect to the fluid dispenser 10 of
Figure 1. However, the fluid delivery system 10A includes
a body 12A having an alternative cylindrical discharge
conduit 32A that transfers fluid from the chamber 22
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through the check valve 34 and to the discharge orifice
30.
[0023] The discharge conduit 32A of the fluid delivery
system 10A includes a cylindrical inlet port 36 having a
bottom exit aperture 38 that provides fluid communication
between the inlet port 36 and the discharge conduit 32A.
The fluid delivery system 10A also includes an inverted
secondary container 42 having a secondary fluid 44. The
secondary container 42 has a cylindrical mouth 46
through which the secondary fluid 44 may flow when ex-
iting the secondary container 42. The mouth 46 is se-
cured in the cylindrical inlet port 36 as shown in Figure
2. The mouth 46 may be secured in the cylindrical inlet
port 36 by suitable means such as an interference fit,
threads, a bayonet connection, or a twist lock connection.
[0024] In operation of the fluid delivery system 10A,
the finger operated trigger 28 reciprocatingly moves the
piston 16 within the cylinder 18, altematingly increasing
and decreasing the cylinder head space 20 to draw a
primary fluid into the chamber 22 and then expel the pri-
mary fluid from the chamber 22. The primary fluid flows
from chamber 22 into the discharge conduit 32A toward
the discharge orifice 30. As the primary fluid moves past
the bottom exit aperture 38 in the inlet port 36, the primary
fluid draws the secondary fluid 44 through the bottom exit
aperture 38 and into the discharge conduit 32A where
the secondary fluid 44 mixes with the stream of primary
fluid. The primary fluid / secondary fluid mixture then
flows past the check valve 34 and out of the discharge
orifice 30. The viscosity of the secondary fluid 44, the
size of the bottom exit aperture 38, the size of the inlet
port 36 and the size of the mouth 46 of the secondary
container 42 can be varied to control the amount of the
secondary fluid 44 delivered into the primary fluid in the
discharge conduit 32A.
[0025] Referring now to Figure 3, there is shown an-
other example embodiment of a trigger operated fluid
delivery system 10B according to the invention. The fluid
delivery system 10B includes attachment means
(threads 14), piston 16, cylinder 18, cylinder head space
20, chamber 22, dip tube 24, check valve 26, trigger 28,
discharge orifice 30 and discharge check valve 34 that
operate as described above with respect to the fluid dis-
penser 10 of Figure 1. However, the fluid delivery system
10B includes a body 12B having an alternative cylindrical
discharge conduit 32B that transfers fluid from the cham-
ber 22 through the check valve 34 and to the discharge
orifice 30.
[0026] The discharge conduit 32B of the fluid delivery
system 10B includes a cylindrical inlet port 36B having
a bottom exit aperture 38B that provides fluid communi-
cation between the inlet port 36B and the discharge con-
duit 32B. The inlet port 36B has a circular hole 48 in its
side wall. The fluid delivery system 10B also includes
inverted secondary container 42 having secondary fluid
44. The secondary container 42 has mouth 46 through
which the secondary fluid 44 may flow when exiting the
secondary container 42. The mouth 46 is secured in the

cylindrical inlet port 36B as shown in Figure 3. The mouth
46 may be secured in the cylindrical inlet port 36B by
suitable means such as an interference fit, threads, a
bayonet connection, or a twist lock connection.
[0027] The fluid delivery system 10B also includes a
flow restrictor 50 including an elongated cylindrical shaft
52, a helical compression spring 54, a circular grip 56,
and a circular stop 58. The distal end 59 of the shaft 52
of the flow restrictor 50 extends through the hole 48 in
the side wall of the inlet port 36B. The spring 54 is located
between the stop 58 and an inner wall of the body 12B.
As a result, the spring 54 biases the distal end 59 of the
shaft 52 of the flow restrictor 50 against the side wall 49
of the inlet port 36B, and the distal end 59 of the shaft 52
closes off the mouth 46 of the secondary container 42.
However, when a user pulls the grip 56 in direction A,
the shaft 52 moves in direction A and the bottom of the
mouth 46 of the secondary container 42 is opened allow-
ing the secondary fluid 44 to flow into the inlet port 36B.
[0028] In operation of the fluid delivery system 10B,
the finger operated trigger 28 reciprocatingly moves the
piston 16 within the cylinder 18, altematingly increasing
and decreasing the cylinder head space 20 to draw a
primary fluid into the chamber 22 and then expel the pri-
mary fluid from the chamber 22. The primary fluid flows
from chamber 22 into the discharge conduit 32B toward
the discharge orifice 30. As the primary fluid moves past
the bottom exit aperture 38B in the inlet port 36B, the
primary fluid draws the secondary fluid 44 in the inlet port
36B through the bottom exit aperture 38B and into the
discharge conduit 32B where the secondary fluid 44 mix-
es with the stream of primary fluid. The primary fluid /
secondary fluid mixture then flows past the check valve
34 and out of the discharge orifice 30.
[0029] In the fluid delivery system 10B, the delivery of
the secondary fluid 44 into the discharge conduit 32B is
controlled by the flow restrictor 50. When introduction of
the secondary fluid 44 into the primary fluid is desired,
the grip 56 is pulled in direction A so that the secondary
fluid 44 can be introduced into the inlet port 36B and then
delivered into the primary fluid in the discharge conduit
32A when the primary fluid flows through the discharge
conduit 32B. When introduction of the secondary fluid 44
into the primary fluid is not desired, the grip 56 is not
pulled. In this manner, the secondary fluid 44 can be used
only when specifically desired by the user.
[0030] In the fluid delivery system 10B, mixing of the
secondary fluid 44 into the primary fluid can be achieved
using different fluid transport methods. For example, the
primary fluid may draw the secondary fluid 44 in the inlet
port 36B through the bottom exit aperture 38B using a
siphon feed or venturi effect. Alternatively, for certain sec-
ondary fluids, the flow restrictor 50 may allow for gravity
feed of the secondary fluid 44 through the bottom exit
aperture 38B into the discharge conduit 32B.
[0031] Turning now to Figure 4, there is shown a yet
another example embodiment of a trigger operated fluid
delivery system 10C according to the invention. The fluid
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delivery system 10C includes attachment means
(threads 14), piston 16, cylinder 18, cylinder head space
20, chamber 22, dip tube 24, check valve 26, trigger 28,
discharge orifice 30 and discharge check valve 34 that
operate as described above with respect to the fluid dis-
penser 10 of Figure 1. However, the fluid delivery system
10C includes a body 12C having an alternative cylindrical
discharge conduit 32C that transfers fluid from the cham-
ber 22 through the check valve 34 and to the discharge
orifice 30.
[0032] The discharge conduit 32C of the fluid delivery
system 10C includes a cylindrical inlet port 36C having
a bottom exit aperture 38C that provides fluid communi-
cation between the inlet port 36C and the discharge con-
duit 32C. The fluid delivery system 10C also includes an
inverted secondary container 42C having a secondary
fluid 44. The secondary container 42 has a cylindrical
mouth 46C through which the secondary fluid 44 may
flow when exiting the secondary container 42C. The
mouth 46C is secured in the cylindrical inlet port 36C as
shown in Figure 4. The mouth 46C may be secured in
the cylindrical inlet port 36C by suitable means such as
an interference fit, threads, a bayonet connection, or a
twist lock connection. In the mouth 46C of the secondary
container 42C, there is placed a wick 47 that delivers
secondary fluid 44 from the secondary container 42C by
capillary action to the bottom exit aperture 38C of the
cylindrical inlet port 36C.
[0033] In operation of the fluid delivery system 10C,
the finger operated trigger 28 reciprocatingly moves the
piston 16 within the cylinder 18, altematingly increasing
and decreasing the cylinder head space 20 to draw a
primary fluid into the chamber 22 and then expel the pri-
mary fluid from the chamber 22. The primary fluid flows
from chamber 22 into the discharge conduit 32C toward
the discharge orifice 30. As the primary fluid moves over
the wick 47, the primary fluid draws the secondary fluid
44 into the discharge conduit 32C where the secondary
fluid 44 mixes with the stream of primary fluid. The pri-
mary fluid / secondary fluid mixture then flows past the
check valve 34 and out of the discharge orifice 30. The
viscosity of the secondary fluid 44, the size of the bottom
exit aperture 38C, the size of the inlet port 36C, the wick
material, and the size of the mouth 46C of the secondary
container 42C can be varied to control the amount of the
secondary fluid 44 delivered into the primary fluid in the
discharge conduit 32C. Suitable wick materials include:
porous or sintered plastics such as ultra high molecular
weight polyethylene and polypropylene; bonded fibers
such as polyesters and polypropylene; glass-sintered fib-
ers; porous ceramic; carbon fiber; sintered carbon; wood
and compressed wood composites; bundled or woven
natural fibers such as cotton, wood, linen; and bundled
or woven man made fibers such as nylon, polypropylene,
polyethylene, polyesters, polyamides, rayon, and polya-
cetates, or the like.
[0034] Referring now to Figures 5 and 6, there is shown
an example embodiment of a trigger operated fluid de-

livery system 10D according to the invention. The fluid
delivery system 10D includes attachment means
(threads 14), piston 16, cylinder 18, cylinder head space
20, chamber 22, dip tube 24, check valve 26, trigger 28,
discharge orifice 30 and discharge check valve 34 that
operate as described above with respect to the fluid dis-
penser 10 of Figure 1. However, the fluid delivery system
10D includes a body 12D having a first tubular discharge
conduit 32D and a second tubular discharge conduit 33D
(see Figure 6) that transfer fluid from the chamber 22
through the check valve 34 and to the discharge orifice
30.
[0035] The first tubular discharge conduit 32D of the
fluid delivery system 10D includes a cylindrical inlet port
36D having a bottom exit aperture 38D that provides fluid
communication between the inlet port 36D and the dis-
charge conduit 32D. The fluid delivery system 10D also
includes an inverted secondary container (not shown)
having a secondary fluid and a cylindrical mouth through
which the secondary fluid may flow when exiting the sec-
ondary container. The secondary container, the second-
ary fluid, and the secondary container mouth of the fluid
delivery system 10D can be the same as the secondary
container 42, the secondary fluid 44, and the secondary
container mouth 46 of the fluid delivery system 10A of
Figure 2. In the fluid delivery system 10D, the mouth may
be secured in the cylindrical inlet port 36D by suitable
means such as an interference fit, threads, a bayonet
connection, or a twist lock connection.
[0036] The second tubular discharge conduit 33D is
located adjacent the tubular discharge conduit 32D. At
the upstream end of the first tubular discharge conduit
32D and the second tubular discharge conduit 33D, there
is located a flow selector 61. The flow selector 61 has a
throughhole 63, and can be rotated in directions R as
shown in Figure 6. The flow selector 61 has a first position
(see Fig. 6) in which the throughhole 63 is aligned with
the second tubular discharge conduit 33D and an up-
stream discharge conduit 23 that is in fluid communica-
tion with the pump chamber 22. The flow selector 61 also
has a second position in which the throughhole 63 is
aligned with the first tubular discharge conduit 32D and
the upstream discharge conduit 23.
[0037] In operation of the fluid delivery system 10D,
the finger operated trigger 28 reciprocatingly moves the
piston 16 within the cylinder 18, altematingly increasing
and decreasing the cylinder head space 20 to draw a
primary fluid into the chamber 22 and then expel the pri-
mary fluid from the chamber 22. The primary fluid flows
from chamber 22 into the upstream discharge conduit
23. When the flow selector 61 is the first position, primary
fluid flows from the upstream discharge conduit 23,
through the throughhole 63, and into the second tubular
discharge conduit 33D toward the discharge orifice 30.
The primary fluid then flows past the check valve 34 and
out of the discharge orifice 30.
[0038] When the flow selector 61 is the second posi-
tion, primary fluid flows from the upstream discharge con-
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duit 23, through the throughhole 63, and into the tubular
discharge conduit 32D toward the discharge orifice 30.
As the primary fluid moves past the bottom exit aperture
38D in the inlet port 36D, the primary fluid draws the
secondary fluid through the bottom exit aperture 38D and
into the discharge conduit 32D where the secondary fluid
mixes with the stream of primary fluid. The primary fluid
/ secondary fluid mixture then flows past the check valve
34 and out of the discharge orifice 30. The viscosity of
the secondary fluid, the size of the bottom exit aperture
38D, the size of the inlet port 36D and the size of the
mouth of the secondary container can be varied to control
the amount of the secondary fluid delivered into the pri-
mary fluid in the first discharge conduit 32D.
[0039] The fluid delivery system 10D provides a user
with a number of fluid delivery options. When a user just
wishes to dispense a primary fluid, the flow selector 61
is placed in the first position, and the primary fluid is dis-
pensed from the discharge orifice 30. When a user wish-
es to dispense a primary fluid / secondary fluid mixture,
then the flow selector 61 is placed in the second position
such that a primary fluid / secondary fluid mixture flows
past the check valve 34 and out of the discharge orifice
30. Optionally, the flow selector 61 may include an off
position in which flow is blocked from the upstream dis-
charge conduit 23.
[0040] In the fluid delivery system 10D of Figures 5 and
6, the first tubular discharge conduit 32D and the second
tubular discharge conduit 33D both discharge into a noz-
zle manifold 37 before fluid exits the discharge orifice 30.
However, the first discharge conduit 32D and the second
tubular discharge conduit 33D can have separate dis-
charge orifices in order to prevent any introduction of the
secondary fluid into the nozzle manifold 37.
[0041] Turning now to Figure 7, there is shown an ex-
ample embodiment of a trigger operated fluid delivery
system 10E according to the invention. The fluid delivery
system 10E includes attachment means (cap 15), a con-
tainer 17, a piston, a cylinder, a cylinder head space, a
pump chamber, a dip tube, a check valve, a trigger, a
discharge orifice and a discharge check valve that oper-
ate in the same manner as described above with respect
to the fluid dispenser 10 of Figure 1. However, the fluid
delivery system 10E includes a body 12E having an al-
ternative cylindrical discharge conduit that transfers fluid
from the chamber through the check valve and to the
discharge orifice. The discharge conduit of the fluid de-
livery system 10E includes a cylindrical inlet port having
a bottom exit aperture that provides fluid communication
between the inlet port and the discharge conduit as in
the fluid delivery system 10A of Figure 2. However, com-
pared to the fluid delivery system 10A of Figure 2, the
fluid delivery system 10E includes a tubular secondary
container 42E having a secondary fluid. The secondary
container 42E has a cylindrical mouth through which the
secondary fluid may flow when exiting the secondary
container 42E. The mouth is secured in the cylindrical
inlet port in a similar manner as shown in Figure 2. The

mouth may be secured in the cylindrical inlet port by suit-
able means such as an interference fit. The secondary
container 42E of the fluid delivery system 10E has a hor-
izontally extending orientation as the secondary contain-
er 42E seats in a well 43 of the body 12E.
[0042] In operation of the fluid delivery system 10E,
the finger operated trigger 28 reciprocatingly moves the
piston within the cylinder, altematingly increasing and de-
creasing the cylinder head space to draw a primary fluid
into the chamber and then expel the primary fluid from
the chamber. The primary fluid flows from chamber into
the discharge conduit toward the discharge orifice. As
the primary fluid moves past the bottom exit aperture in
the inlet port, the primary fluid draws the secondary fluid
from the secondary container 42E through the bottom
exit aperture and into the discharge conduit where the
secondary fluid mixes with the stream of primary fluid.
The primary fluid / secondary fluid mixture then flows past
the check valve and out of the discharge orifice.
[0043] Referring now to Figures 8-10, there is shown
another example embodiment of a trigger operated fluid
delivery system 10F according to the invention. The fluid
delivery system 10F includes a fluid dispenser 11 F that
operates in the same manner as the fluid dispenser 10
of Figure 1. Specifically, the fluid dispenser 11F has a
body 12F that has attachment means (cap 15F) to attach
the body 12F to a container 17F using, for example,
threads. The fluid dispenser 11 F includes a sprayer
mechanism held by or formed within the body 12F. The
sprayer mechanism includes a piston (similar to 16 ion
Fig. 1) and a pump cylinder (similar to 18 in Fig.1) having
cylinder head space (similar to 20 in Fig. 1) above the
face of the piston. A cylindrical chamber (similar to 22 in
Fig. 1) is provided that is in fluid communication with the
cylinder head space. The fluid dispenser 11F also in-
cludes a cylindrical dip tube (similar to 24 in Fig. 1) for
transferring fluid to the chamber from the container 17F.
The fluid transfer means includes a ball check valve (sim-
ilar to 26 in Fig. 1) which allows fluid being transferred
via the fluid transfer means to flow only toward and not
away from the chamber.
[0044] The dispenser fluid dispenser 11 F also includes
a hand operated trigger 28F for reciprocatingly moving
the piston within the cylinder, alternatingly increasing and
decreasing the cylinder head space to draw liquid into
the chamber and then expel liquid from the chamber. The
dispenser fluid dispenser 11 F also includes a circular
discharge orifice 30F, together with a cylindrical dis-
charge conduit (similar to 32 in Fig. 1) that provides fluid
communication between the chamber and the discharge
orifice. The discharge conduit has a discharge check
valve (similar to 34 in Fig. 1) that permits fluid to move
toward the discharge orifice 30F and not back toward the
chamber. The fluid dispenser 11 F operates in the same
manner as described above with respect to the fluid dis-
penser 10 of Figure 1.
[0045] Still referring to Figures 8-10, the fluid delivery
system 10F also includes a second fluid dispenser 70F.
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The fluid dispenser 70F includes a body 72F that has
attachment means for attaching to the body 12F. In one
example form, the body 72F may be press fit to the body
12F. The fluid dispenser 70F includes a sprayer mech-
anism held by or formed within the body 72F. The sprayer
mechanism includes a hand operated actuator 74F hav-
ing a handle 75F and a finger 76F. The handle 75F is
pivotally mounted on a pivot pin 77F of the body 72F.
[0046] The body 72F has a well 81 F that supports an
aerosol container 82F, and has an opening 83F through
which an end of the aerosol container 82F passes. The
body 72F also has a nozzle manifold 85F having a dis-
charge orifice 86F. The body 72F also has a hollow tu-
bular stem socket 88F that is dimensioned in a fashion
to receive a valve stem 89F of the aerosol container 82F.
The tubular stem socket 88F is connected to the finger
76F. The stem socket 88F exerts pressure on the valve
stem 89F when the handle 75F is moved downward in
direction D by application of hand or finger pressure on
the handle 75F (see Figure 10). Movement of the valve
stem 89F in direction E of Figure 10 opens a valve 91 F
and releases the secondary fluid of the aerosol container
82F into the nozzle manifold 85F and through the dis-
charge orifice 86F in a spray S (see Figure 9).
[0047] The fluid delivery system 10F provides a user
with a number of fluid delivery options. When a user just
wishes to dispense a primary fluid, the trigger 28F is re-
ciprocated to spray the primary fluid from the discharge
orifice 30F. When a user wishes to dispense a secondary
fluid, the handle 75F is moved downward in direction D
by application of hand or finger pressure on the handle
75F and this releases the secondary fluid contents of the
aerosol container 82F into the nozzle manifold 85F and
through the discharge orifice 86F in a spray S.
[0048] The example fluid delivery system 10F uses a
propellant and valve 91 F as the fluid delivery means for
moving the secondary fluid of the aerosol pressurized
container 82F into the nozzle manifold 85F and through
the discharge orifice 86F. Example propellants include
hydrocarbon based propellants, air, nitrogen, and carbon
dioxide. However, a pump or pumping mechanism can
be used as the fluid delivery means to move the second-
ary fluid of the container 82F into the nozzle manifold
85F and through the discharge orifice 86F. Example
pumps include piston pumps, vein pumps, impeller driven
pumps, peristaltic pumps and gear driven pumps.
[0049] Turning now to Figures 11-12, there is shown
another example embodiment of a trigger operated fluid
delivery system 10G according to the invention. The fluid
delivery system 10G includes attachment means
(threads 14), piston 16, primary fluid container 17G, cyl-
inder 18, cylinder head space 20, chamber 22, dip tube
24, check valve 26, trigger 28, discharge orifice 30, cy-
lindrical discharge conduit 32, and discharge check valve
34 that operate as described above with respect to the
fluid dispenser 10 of Figure 1. However, the fluid delivery
system 10G includes a body 12G having a second dis-
charge conduit 36G that transfers a secondary fluid 44G

from a secondary container 42G to a nozzle manifold
47G.
[0050] The body 12G has a well 51 G that supports the
secondary container 42G, and has an opening 53G
through which a port 55G of the secondary container 42G
passes. The secondary container 42G has an air inlet
57G that receives air from an air passageway 59G that
is in fluid communication with an air space 61G in the
body 12G. The air space 61G is defined by an inner wall
62G of the body 12G and by an elastic flexible wall section
63G of the body 12G. An air inlet 65G allows air to pass
into the air space 61 G. A ball check valve 67G is posi-
tioned between the air passageway 59G and the air
space 61 G to allow air flow in one direction toward the
secondary container 42G.
[0051] In operation of the fluid delivery system 10G, a
user may dispense a primary fluid by reciprocating the
trigger 28 to spray the primary fluid from the discharge
orifice 30. When a user wishes to dispense a mixture of
the primary fluid and a secondary fluid, the user repeat-
edly pushes the flexible wall section 63G of the body 12G
in direction P of Figure 12. Air is thereby forced into the
secondary container 42G by way of the air inlet 57G, the
air passageway 59G and the air space 61G in the body
12G. The forced air above the secondary fluid 44G in the
secondary container 42G then forces the secondary fluid
44G through the second discharge conduit 36G into the
nozzle manifold 47G. Thus, the flexible wall section 63G
serves to pump the secondary fluid 44G into the nozzle
manifold 47G. When the trigger 28 is thereafter recipro-
cated, the primary fluid enters the nozzle manifold 47G
where the secondary fluid mixes with the stream of pri-
mary fluid. The primary fluid / secondary fluid mixture
then flows out of the discharge orifice 30.
[0052] The embodiments of the invention described
above provide for separate dispensing of a primary fluid
and a secondary fluid, or provide for dispensing of a mix-
ture of the primary fluid and the secondary fluid. In an
example embodiment, the primary fluid is a general pur-
pose or light-duty household cleaner, and the secondary
fluid is a concentrate that, when added in small amounts
to the primary fluid, yields a new cleaning formulation
with consumer-desired properties.
[0053] For example, one concept can be called a
"booster for kitchen" where a light-duty household clean-
er is the primary fluid, and a concentrated formula (the
secondary fluid) is added to make an effective grease-
cutting formulation. Another exemplary concept is a
"bathroom cleaning booster" where a light-duty house-
hold cleaner is combined with an appropriate concentrate
(the secondary fluid) to clean soap scum or hard water
stains on surfaces. One example benefit of the invention
is that it gives the consumer the convenience of a single
cleaning product, with the efficacy of two specialty clean-
ing products. This "booster" concept can be extended to
different cleaning categories such as other hard surface
cleaners, laundry soil and stain removers, furniture care,
and the like. For example, a stronger cleaner can be cre-
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ated by adding a concentrated secondary fluid to a light
duty (mostly water, but preferably not all water) primary
fluid, or the secondary fluid can be added to the primary
fluid to change a light duty glass cleaner into a toilet bowl
cleaner. Also, certain unfragranced primary fluids (such
as a fluid containing a bleach that would degrade a fra-
grance) can be fragranced by mixing with a secondary
fluid at the time of product use.
[0054] The embodiments of the invention are struc-
tured so the primary fluid and the secondary fluid in their
respective containers do not become contaminated with
the other liquid. This has been achieved in a number of
ways. For example, the two liquids can only mix on the
surface to be treated, that is, the fluid delivery system
delivers two spray streams (see Figures 8-10) either in
a coordinated fashion, or independently sprayed by the
user. Alternatively, mixing of the secondary fluid and the
primary fluid is confined to one area just before the fluids
exit a discharge orifice. In this case, the device can have
two discharge conduits (one for mixing, one without mix-
ing - see Figures 5-6), or have cross-contamination of
the primary fluid and the secondary fluid limited to such
a small volume that it has not practical impact on the use
application.
[0055] Thus, the present invention provides a trigger
operated fluid delivery system that allows a user to add
a secondary fluid to the spray of a primary fluid.
[0056] Although the present invention has been de-
scribed in detail with reference to certain embodiments,
one skilled in the art will appreciate that the present in-
vention can be practiced by other than the described em-
bodiments, which have been presented for purposes of
illustration and not of limitation. Therefore, the scope of
the invention should not be limited to the description of
the embodiments contained herein.

INDUSTRIAL APPLICABILITY

[0057] The present invention provides a fluid delivery
system that allows a user to add a secondary fluid to the
spray of a primary fluid.

Claims

1. A fluid delivery system for dispensing two fluids, the
fluid delivery system comprising:

a first container (17 G) having a first fluid;
a fluid inlet conduit in fluid communication with
the first container;
a pump for drawing the first fluid through the fluid
inlet conduit and into a pump chamber (22);
a first fluid discharge conduit (32) downstream
of the pump chamber, the first fluid discharge
conduit being in fluid communication with the
pump chamber and a first discharge orifice (30),
the pump discharging the first fluid from the

pump chamber into the first fluid discharge con-
duit;
a second container (42 G) having a second fluid
(44 G); characterized by
means for delivering the second fluid into the
first fluid discharge conduit whereby the second
fluid mixes with the first fluid when the first fluid
is discharged into the first fluid discharge conduit
such that a mixture of the first fluid and the sec-
ond fluid is discharged through the first dis-
charge orifice;
and a second fluid discharge conduit (36 G)
downstream of the pump chamber, the second
fluid discharge conduit being in fluid communi-
cation with the pump chamber and

A) the first discharge orifice (30) or
B) a second discharge orifice (47 G).

2. The fluid delivery system of claim 1 further compris-
ing:

a flow selector (61) located between the pump
chamber (22) and the first fluid discharge con-
duit (32) and located between the pump cham-
ber and the second fluid discharge conduit, the
flow selector having a first position in which the
first fluid is delivered from the pump chamber
into the first fluid discharge conduit and having
a second position in which the first fluid is deliv-
ered from the pump chamber into the second
fluid discharge conduit.

3. The fluid delivery system of claim 1, wherein the first
fluid from the first container (17G) is also pumped
into the second fluid discharge conduit (36G), further
comprising:

a flow selector (61) located between the fluid
inlet conduit and the first fluid discharge conduit
(32) and located between the fluid inlet conduit
and the second fluid discharge conduit (36 G),
the flow selector having a first position in which
the first fluid is delivered from the fluid inlet con-
duit into the first fluid discharge conduit and hav-
ing a second position in which the first fluid is
delivered from the fluid inlet conduit into the sec-
ond fluid discharge conduit.

Patentansprüche

1. Fluid-Ausgabesystem zur Ausgabe von zwei Flui-
den, das aufweist:

einen ersten Behälter (17G) mit einem ersten
Fluid;
eine Fluid-Einlaufleitung in Strömungsverbin-
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dung mit dem ersten Behälter;
eine Pumpe, mit der sich das erste Fluid durch
die Fluid-Einlaufleitung in eine Pumpenkammer
(22) saugen lässt;
eine erste Fluid-Ausgabeleitung (32) stromab-
wärts der Pumpenkammer, wobei die Fluid-Aus-
gabeleitung in Strömungsverbindung mit der
Pumpenkammer und einer ersten Ausgabeöff-
nung (30) steht und die Pumpe das erste Fluid
aus der Pumpenkammer in die erste Fluid-Aus-
gabeleitung fördert; und
einen zweiten Behälter (42G) mit einem zweiten
Fluid (44G);
gekennzeichnet durch
eine Einrichtung zur Ausgabe des zweiten Flu-
ids in die erste Fluid-Ausgabeleitung, wobei
beim Ausgeben des ersten Fluids in die erste
Fluid-Ausgabeleitung das zweite Fluid sich mit
dem ersten Fluid mischt derart, dass durch die
erste Ausgabeöffnung eine Mischung des ers-
ten Fluids mit dem zweiten Fluid ausgegeben
wird; und
eine stromabwärts der Pumpenkammer ange-
ordnete zweite Fluid-Ausgabeleitung (36G) in
Strömungsverbindung mit der Pumpenkammer
und

A) der ersten Ausgabeöffnung (30) oder
B) der zweiten Ausgabeleitung (47G).

2. Fluid-Ausgabesystem nach Anspruch 1, das weiter-
hin aufweist:

eine Strömungs-Wähleinrichtung (61), die zwi-
schen der Pumpenkammer (22) und der ersten
Fluid-Ausgabeleitung (32) und zwischen der
Pumpenkammer und der zweiten Fluid-Ausga-
beleitung angeordnet ist, wobei die Strömungs-
Wähleinrichtung eine erste Stellung, in der das
erste Fluid aus der Pumpenkammer in die erste
Fluid-Ausgabeleitung ausgegeben wird, und ei-
ne zweite Stellung aufweist, in der das erste Flu-
id aus der Pumpenkammer in die zweite Fluid-
Ausgabeleitung ausgegeben wird.

3. Fluid-Ausgabesystem nach Anspruch 1, bei dem
das erste Fluid aus dem ersten Behälter (17G) auch
in die zweite Fluid-Ausgabeleitung (36G) gepumpt
wird und das weiterhin aufweist:

eine Strömungs-Wähleinrichtung (61), die zwi-
schen der Fluid-Einlaufleitung und der ersten
Fluid-Ausgabeleitung (32) und zwischen der
Fluid-Einlaufleitung und der zweiten Fluid-Ab-
laufleitung (36G) angeordnet ist, wobei der Strö-
mungs-Wähleinrichtung eine erste Position, in
der das erste Fluid aus der Fluid-Einlaufleitung
in die erste Fluid-Ausgabeleitung ausgegeben

wird, und eine zweite Stellung aufweist, in der
das erste Fluid aus der Fluid-Einlaufleitung in
die zweite Fluid-Ausgabeleitung ausgegeben
wird.

Revendications

1. Système de distribution de fluide pour distribuer
deux fluides, le système de distribution de fluide
comprenant :

un premier récipient (17G) ayant un premier
fluide ;
un conduit d’admission de fluide en communi-
cation fluidique avec le premier récipient ;
une pompe pour aspirer le premier fluide à tra-
vers le conduit d’admission de fluide et dans une
chambre de pompage (22) ;
un conduit d’évacuation de premier fluide (32)
en aval de la chambre de pompage, le conduit
d’évacuation de premier fluide étant en commu-
nication fluidique avec la chambre de pompage
et un premier orifice d’évacuation (30), la pompe
évacuant le premier fluide depuis la chambre de
pompage dans le conduit d’évacuation de pre-
mier fluide ;
un second récipient (42G) ayant un second flui-
de (44G) ; caractérisé par
des moyens pour distribuer le second fluide
dans le conduit d’évacuation de premier fluide,
en sorte que le second fluide se mélange au
premier fluide lorsque le premier fluide est éva-
cué dans le conduit d’évacuation de premier flui-
de de telle sorte qu’un mélange du premier fluide
et du second fluide est évacué à travers le pre-
mier orifice d’évacuation;
et un conduit d’évacuation de second fluide
(36G) en aval de la chambre de pompage, le
conduit d’évacuation de second fluide étant en
communication fluidique avec la chambre pom-
page et

A) le premier orifice d’évacuation (30) ou
B) un second orifice d’évacuation (47G).

2. Système de distribution de fluide selon la revendi-
cation 1, comprenant en outre :

un sélecteur d’écoulement (61) situé entre la
chambre de pompage (22) et le conduit d’éva-
cuation de second fluide (32) et situé entre la
chambre de pompage et le conduit d’évacuation
de second fluide, le sélecteur d’écoulement
ayant une première position dans laquelle le pre-
mier fluide est distribué depuis la chambre de
pompage dans le conduit d’évacuation de pre-
mier fluide et ayant une seconde position dans
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laquelle le premier fluide est distribué depuis la
chambre dans le conduit d’évacuation de se-
cond fluide.

3. Système de distribution de fluide selon la revendi-
cation 1, dans lequel le premier fluide provenant du
premier récipient (17G) est également pompé dans
le conduit d’évacuation de second fluide (36G), com-
prenant en outre :

un sélecteur d’écoulement (61) situé entre le
conduit d’admission de fluide et le conduit d’éva-
cuation de premier fluide (32) et situé entre le
conduit d’admission de fluide et le conduit d’éva-
cuation de second fluide (36G), le sélecteur
d’écoulement ayant une première position dans
laquelle le premier fluide est distribué depuis le
conduit d’admission de fluide dans le conduit
d’évacuation de premier fluide et ayant une se-
conde position dans laquelle le premier fluide
est distribué depuis le conduit d’admission de
fluide dans le conduit d’évacuation de second
fluide.
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