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TRIGGER PUMP DISPENSER

BACKGROUND OF THE INVENTION

Field of the Invention

This ievention relates fo the dispensing of fluids and ligrids and more particulardy, this
mvention relates o an improved tigger pomp dispenser and an improved trigger actaator for a

pump.

Description of the Relaiad A

Yarious fypes of irigger purap dispensers have been devised for dispensing a wide range
of haquds and Huwids. These triguer pump dispensers of the prior art have received wide
acueptance due I great measure {0 the conventence of the devices., It is mogt desirable fiw a
trigger pump to provide an efficient spray with nunimam trigger finger pressure. In order to
provide an efficient spray with miumwim tngger finger pressure, contimung efforts have been
made in the past to improve the design of the trigger pumyp dispensers. The improved desizn of
the ngger pump dispensers have concentrated on the pumping dispensing mechanismy and for
improving the communication of the fleid fom the fluid reservoir to a terminal onfice. The
following patenis and publications are representative of atiempis of the prior art o advance the
triger pamp art.

United States Patent 3897006 to Tada discloses s sprayer including a container for
receiving a liguid therein, a sprayver head having a piston for sucking and ejecting the hguid from
a nozzle, and a neck portion cowling the head o the confainer, the neck portion having a vent for
permitiing the miesior of the confainer to comprwicate with the open air. The vent 13 noraally
closed by a fexible closing member and, when the piston is operated, 15 opened by an operating
rod to releass g negative pressure within the contamer,

United States Patent 3,913,841 to Tada disclosex a sprayer adapled to suction a liquid
under back pressure and squirt the Bquid i the atonnzed form from the noszle by applying a
pressure to the fiqud. The sprayer comprises a sprayer body having a suction pipe and a cylinder
comamuucating with the suction pipe, and a cylindrical projection extending from the closed end
toward the open end of the cylinder and communicating with the suction pipe. A piston is slidably
mounted to the spraver hody in a manner o surround the eylindrical projection. The piston

defines such a liquid chamber that when the piston is moved into closest proximity o the closed
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end of the cylinder the volume of the liguid chamber is made minimal As a result, when the
piston 1s so moved, a hgoid within the chamber 15 squirted efficiently at high pressure.

United States Patent 4,199 083 to LoMaglio discloses a manually actuated frigger pump
adapted to be fitted on the neck of a container for dispensing a liguid therefrom. The puump
includes a main housing with a irigger connected thereto, a flexible bladder which fils in the
housing and is engagable by the trigger, and a nozzle which is attached 1o the housing. The wigger
engages the bladder to pump fluid from the bladder outwardly through the nozzle.

United Sintes Palent 4,273,268 to Wickenberg discloses a fhuid spray pump for spraying a
fhd from a fhud container through 8 termumal orifice comprising a housing having an internal
cylinder with a first and a sccond end. A collar with an internal collar aperture is mounted
adjavent the frst end of the housing internal ovlinder. A puny barrel 1§ slidably received i the
internal collar aperture and mchudes o barrel internal bore communicating with a terminal orifice
i1 the pump barrel. A piston comprising a piston stem is received in the barrel infernal bore of the
piston barrel and with a piston bead received within the housing temal evlinder. Chaunels are
provided along the pision dem for communicating the housing iiternal cylinder with the terminal
ortfice. An amndar seal is shdably wmounted relative {o the piston and the pump barrel for sealing
the chanme! means when the annular seal abuts a shoulder formed between the piston head and the
piston stem. The annular seal enables fluid fow through the channel means o the terminal onifice
when the annular seal 15 displaced from the piston shoulder by movement of the pump barel
toward the second end of the housing internal cylinder

United States Patent 4,527,741 to Gameau discloses a irigger sprayer comprising 3 body
having an upper hovizontally extending portion and a lower generally vertically extending portion,
The body has a passageway therein extending from ove end of the upper portion 1o the bottom of
the lower portion. A cylindrical hollow and a cylindrical cavity extend into the lower body portion
from the bottony thereofl An insert mamber is adapied o be received i the hollosw and cavily, and
has a passageway therethrough communicating with the hody passagewsy, a cap coupled o the
lower end of the insert member to a container of fluid. A check valve assembly is associated with
the insert member {0 a container of flwud, A check valve assembly is associated with the insent
member passageway and includes a lower check valve. At least one of the valves includes an
elongate valve member and a frusto-conical shaped skirt extending forwardly from the valve
member. A pumping assembly is mounited 1o the body and comnunicates with the insert member
passageway between the upper and lower check valves.

Umiled States Patent 4,558 821 1o Tads discloses a tigger-type sprayer according to the
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present invention sucks wp, pressurizes and sprays a Hquad contained i a coptainer having a
mouth portion. The spraver is provided with a housing attached o the mouth portion of the
container, § trigger rockably attached 1o one end portion of the housing, a nozale formed on the
rigeer and having an orifice, a oylinder supported at the middle portion on the housing and
capable of facing the onfice, a suction tube atiached fo the other end portion of the cylinder and
conneciing the interior of the cylinder and that of the container, a piston one end of whick is
conngcted to the norze and the other end of which s located 1 the oviinder, the piston slidably
fonching the inmer surface of the oylinder, a primary valve for selectively connecting the saction
whe and the ovlinder, and a secondary valve for selectively connecting the cvlinder and the
piston. The housing, trigger, nozzle, eylinder and suction tube are integrally formed.

United Siates Patent 4,646 968 to Sorm, et al. discloses a double-acting mechawical liaod
spraying device having g housing which is adapted (o be mounted upon and sealed to the neck of
a hguid coniainer, and which has a liquid-containing comparoment therein, In the housing, aligned
with the hquid-contaming compartimerd, there 15 ap operation cvlinder which has an annular valve
seat disposed ransversely 1o and intermedinte the length of such oviinder. Disposed within the
liquid-containing compartment is a lquid pumping planger of the euf¥ type which cooperates with
the valve seat 1o close the opening through such seat when the plunger is in its forward ternungl
position, and which is driven to reciprocate within the Liquid-containing conpartment in forward
and reverse liquid dispensing strokes. In each of such strokes the planger forwards liquid from the
liguid-containing compartment to a spray nozele through a hquid-conducting passage. Interposed
in the liguid-conducting passage between the plunger and the spray nozzle are a relief valve and &
relief passage which bleed lquid back o the liquid container and allow atmospherie air o be
drawn in through the spray nozzle at the end of the reverse stroke of the planger, thereby to clear
the spray nozze of higuid at the end of each pumping cycle consisting of a forward and a reverse
siroke. As a consequence, fast-drving liquids can be sprayed with the device of the invention.

United States Patent 4,826,032 © Micallef discloses a dispensing pump for dispensing
product from a container and serves as a conifatner closure. The pump has a oylinder having an
wmner shell open at s rear end and closed at a forward end and an outer shell swrrownding the
winer shell and defining a cavity therebetween. A reciprocally mounied piston i3 in the mner shell
and defines a purnp chamber therewith. Inlet port means nclades a passage in the outer shell for
compunication the container interior with the pump chamber during the suction stroke 10 permit
product to pass through the inlet port inie the cavity and then o the pump chamber. A vent

replaces prodact removed from the container interior o the pump chaaber with aiv. An outlet
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valve s provided for opening the oullet port during the compression stroke and for closing the
outlet port during the soction stroke; and an nlet valve s provided for opeming the inlel port
during the suction stroke and for closing the mlet port during the compression stroke,

United States Patent 4935311 to Blake discloses an inexpensive, disposable wigger

L5

actuated pump in which the shroud and nose plece ave molded a5 a singde umit. I one form of the
invention, the pany housing is molded as a single unl with the shroud and nose plece, and a
wigger gotuator and piston punp are also molded as a single unit for subsequent assembly with
the shroud, bousing and nose piece unit, retern spring, nose valve, dip tube and contaner to form
a completed pump. The trigger acteated pamyp of the invention thas comprises fewer parts than
10 conventionally manufactored pumps, thereby reducing inventory requiternents and assembly steps
and consequently reducing the wanufactunng costs, enabling the pump {0 be disposed of afler the
contents of the container are emptied.
United States Patent 5.054.659 to Micallef discloses a double acting trigger pump on a
contamer mchudes a oylinder and a piston reciprocal theremn that cooperate m providing a pramary
15 pump chamber, An inlet valve regalates product being drawn into the primary pump chamber, A
double piston seal is at the nner end of the piston and includes an outlet valve coaxial with a
lengitudingl bore in the piston. A supplemental purep chamber that also communicates with the
borg is defined between ouler surfaces of the piston and mner surfaces of the oyviinder as well as

the double piston seal and & rearward retaining ring. During the pressure sivoke of the piston,

[
L]

product is dispensed from the primary pump chamber out from the pump and fills the
supplemental pumyp chamber, During the suction stroke of the piston, producs is drawn into the
primary pemp chamber from the container and product is discharged from the supplemential pump
chamber out from the pump.

United States Patert S 318,206 to Maas, et al. discloses a trigger operated pumping
25  mechanism for a fluid dispensing device having a body and the punping mechanisim conprises a
cylinder in the body of the dispensing device, a piston recetved i the cylinder and having a piston
rod extending outwardly therefrom 1o an cuter end and a trigger movably mounted to the body
and having a front side and a back side A first coupling stracture is provided on the outer end of

the piston rod for coupling (o the trigger. A second coupling structure 15 provided on the back side

ot
o]

of the trigger for releasably coupling io the first coupling structure on the piston rod m a snap-
fitting manner and a spring is provided outside of (he eylinder for biasing the mipgger away from
the body.

United Siates Patent 5,341,967 to Silvenss discloses a trigger sprayer dispenser which can
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be used to dispense liguids i padtidirections. The present invention incorporates a mechaniam in
a conventional figger spraver fo allow the spraver to be used W an nverted position without the
dispenser contents leaking through a sprayer vent ontfice. The mechanistn comprises a by pass
chamber in communication with the chamber of the dip tube. The by pass chamber then creates an
axpxthary fhuid path o the dip tube fhad path when the dispenser is inverted. When the dispenser is
inverted, the fhnd remaining in the dip tube acts as a fluid lock therehy preventing interal
dispenser air from escaping out from the dip tube mto the trigper sprayer. The by pass mechanism
therefore, also allows for more efficient evaceation of the dispenser contents,

United States Patent 3,344,053 to Foster, ot al. discloses a trigger spraver apparatas is
including a spraver housing and a vert housing that are formed independently of sach other and
are then assembled together. By providing a separate spraver housing and vent housing, the
sprayer apparatus may be produced in 8 manner that significantly reduces the occurrence of
deformations or imperfections in the component parts of the apparatus. Molding the sprayer
housmyg and vent housing separately enables the eylindncal mtenior surface of the pumip chamber
and the cylindrical intenor surface of the vent chamber o be molded more accurately, Because the
spraver and vent housings are molded separately, a lesser amount of material is needed {o mold
each of these components and therefore shrinkage of the material as the components cool is
sipmificantly reduces. Thix eliminates the octurrence of deformations o sinks i critical areas of
these component pas,

United States Patent 3,402,516 to Nottingham, et al. discloses a hand-actunted multiple-
container trigger spraver including a spraver bead assembly removably connected 1o g plurality of
floid containers. The sprayer head assembly has an ouvter housing, & nozde attached 1o the
housing, pump mechanism enclosed within the housing, and tubing flaidly comnecting each of the
plurality of fluid comtginers with the pump mechaism in the housing. A trigger or lever actuates
the punyp mechanism o draw uid theough the wbing ffom each of the plualy of fmd
containers and to discharge the fluid through the nozzle. A metering device is located between the
fluid comtainers and the pump mechanism and is accessible externally from the housing fo
selectively control the amount of fluid drawn frony the containers. The metering device includes
flow paths (o the pump mechanism for each of the fhad containers. The diameter and length of at
least one of the Bow paths can be controlled fo selectively control the amount of Nuid drawn from
the fluid containers,

United States Patent 5,492 275 to Crampion discloses a hand pump spraver and system for

dispensing viscous liquids. A noxzle is rotatably mounted around the debivery passagewsay of a



L5

[
L]

CA 03040287 2019-04-11

WO 2018/075528 PCT/US2017/056991

hand pump spraver. The nowzle is interconnected to the trigger of the hand pump sprayer so that
the nozzle rotates, wpon pulthing of the ngger, smultanecusly with the discharge of the hqud to
the atmosphere. The nozzle rotates abont an axis of rotation through the center of the discharge
end of the nozdde thwough an angle of rolation from about %0 degrees (o about 360 degress,
desiably from 180 degrees to 360 degrees and preferably 270 degrees or more.  Desuably the
ngrzle has two discharge outlets which divect Nuid expelled from the hand punyp spraver along
intersecting discharge axes. Sunmlianeously as the fhuid is discharged along the intersecting axes,
the nozzde 1s rotated about the aus of rotation. The resulting dispensed hiquid has a high degree of
atomization and a desirable round spray pattern.

United States Patent 5,711,459 to Glyan discloses @ continuous action migger sprayer for
spraving fgmd material. It mclades a main housing having connectors to a contamer and havig
an operation cylinder and a biguid chamber, It also includes a pumping element whach is within
the operation cylinder and has a valve seat, a one~way valve and a pumping rod. which permits
hupud material to pass therethrough 1 & relative direction toward a spray nozzle, but not toward
the liquid chamber. There is a relief valve having o seat with an opeming therethrough and a relief
passage to bleed liguid back 1o the container and which cooperates with the pumping element.
There is also a trigger which moves the pumping element.

United Siates Palent 3,810,209 o Foster discloses a dispenser comprising a container for
contaming fluid o be dispensed and a manvally opersted reciprocating fhuid pump adapted to be
secared to the container. The fluid pump includes a pump mechanism, an butake port adapted for
fluid commumication with higuid contained m the container, an intake liquid flow path providing
floid compmmication between the intske port and the pump mechanismy, a discharge port, 2
discharge haguid flow path providing flaid cosmmumication between the pump mechanism and
discharge port. and a closure cap portion configured for connection to the container. The closure
cap portion comprises 2 generally amular-shaped ddnt, a lup extendmp generally radially

irpvardly from an mside surface of the skirt, and an apertore in the skist and cireamferentially

spaced from the fug. The contamer mncludes a neck having a mouth therein for passage

therethrough of liguid in the container. The contatner further includes a bavonet provision on an
outer surface of the neck for matably receiving the lug of the clomwe cap portion, and a radially
exiending tab configured for extending into the aperture of the skirt. The hug s shaped and
configured 10 mate with the bayonet provision and the 1ab is shaped and configured 1o nate with
the aperture when the skirt of the closure cap poriion is positioned on the neck of the vontatuer to

releasably lock the closure cap portion w the neck of the contain
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United States Patent 5,996,847 to Smolen, I, et al discloses a pair of substantially
identical unitary plastic molded units, cach unit having a tubular stem formed with a piston ot one
end and a nozzle head at the other, Each unit has g female snap-type connector facing 1o one side
and spaced therefrom a mate snap-type connecior facing fo the same side, the molded units being
disposed side-by-side with the male snap-type connectors snappingly received mio the female
snap-tvpe connectors of the respeciive stems.

United States Patent 6,234,412 to ven Schuckmann discloses a spray pump capable of
bemy actualed by a hand lever, to be mounted on dispensers or the ike. The pump comprises a
piston pump capable of sliding bnearly in 8 pump chamber on the housing side. The piston is
comuected, on the rear side of an outlet, to the hand lever and returns to i#ts base position urged by
a spring. The mvention asns at producing a puenp which 1s both sumple and rebable by associatmg
two articulating parts with the lever. One of the parts is located 30 as to shde i a Hoear shder on
the housing side, and the other is fixed to the housing, on the side opposite the outlet, such that the
fwo articulating parts are connected by mutually collapsible conhiguocus parts.

United States Patent 6,364,174 1o Lolwman, st al. discloses a piston/noezle unit retainer
and stop comprises inward fingers s the cylinder slots receiving the trigger trunions which drive
the ymit.

United States Patent 6,439,481 to von Schuckman discloses a hand lever-operated spray
pump, particularly for attaching to boitles or stnthar, having a pamp phusger which moves linear
i1 a pump chamber on the bousing side and which is connected with the hand lever at the reay of a
mouth piece opening and which returns fo its starting position as a resull of g spring loading, and
proposes, for the purpose of achieving a stroclarally simple, functionally veliable solution, fo
allocaie two hinge points 1o the hand lever one of which 13 movable in a linear gouide on the
housing side and the other is arranged on the hoosing on the side opposite to the mowthpiece. In
such & way that both hinge points are connecled by means of two buckling bridge sections.

United States Patent 6,595,246 © Brozell, of al discloses a pump body mounted on 8
contatner and has a forward nunually opersted pump and a rearward vertical contamer fill
conduit. In the filling process, the container is filled through the condudt, and a closure is then
apphied o the top of the conduit. The closure way be part of the pump body housing. Muliiple
containers with their punp bodies may be filled simultancously.

United States Patent 6,910,605 1o Schuckmamn, ot al. discloses a pump which is actuable
by a hand lever for spraying liquid, especially for placing on bottles with a pump piston which is

hinearly displacable in a pump chamber on & housing side, agamst force of & compression spring,
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for sprayving the liquid out of & mouthpiece nozzle. The punip piston being coupled to the pio-
mounted hand lever by a comnecting poll member, the connecting pull member, extending from a
rear side of the pump pision, parallel to the displacement path of the pump piston i the direction
of the mouthpiece noxzle, and a cross-piece on the rear side of the pump piston as a carrier of the
pump piston, forming 8 single element therewith, wherein bearing pin portions of the band lever
are hooked into open slits, loaded by conpressive force of the compression spring toward a sl
end, and wherein an opening, which is partially sutrounded by a frame-shaped the connecting pull
member in longitudinal direction of the pump, i pivotable on a band lever side of a compressed
the compression spring over end of & carrving tabe to be fitted with mouthpiece.

United States Patent 9,004,322 to Grabam discloses a hand held spray bottle for use in the
downward apphcation of 3 liguid opfo & horizontal suface. The spray bottle generally comprises a
Lgoid spray device and a liquid storage bottle with an open threaded top to which the spray device
is attached. The liquid spray device contains an internal pump assembly, trigger, and nozzle.

United States Patent Apphicaion 2004/0222243 discloses a low-cost, w-hne inigger
actuated pump spraver having a pump body which may have an integral container closure andfor
itegral shroud cover with a wigger lever trunnion mounted to the pump body o with 2 tigger
lever assembly mounted to the pump body as wcluding o living hinge. A hollow pump piston
defines a discharge passage lving perpendicular to the central axis of the closure, and an
elastomeric element may be provided with functions as a piston yvetum spring, mlet check valve
and discharge check valve.

Although the forgoing patents have contributed to the advancement of the prior arl, there
is still a need tor a simple, irigger pumyp dispenser incorporating an efficient trigger actuator fov
the pump.

Therefore, it 15 an object of the present invention to provide an improved trigger pump
dispenser that provides a substantial advancement to the trigger punip art.

Another object of the present fnvention is to provide an fmproved trigger pump dispenser
having superior spray charactenistics over the prior sxt.

Another object of the present invention is o provide an improved {rigger pump dispenser
having a linear flow path from a pump piston 1o a terminal orifice.

Another object of the present invention is to provide an improved ingper pump dispenser
providing 8 reduced trigger actuation force,

Another object of the present mvention is to provide an improved trigger puwmp dispenser

having novel hnkage interconnecting the trigger and the pusap piston.
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Another object of the present invention is to provide an Improved trigger actuator for a
pump having interchangeable covering hood for changing the appearance of the pump dispenser,

Another object of the present invention is to provide an improved trigger actugtor for &
pump that i1s simpler in design and more economical to manufactare.

Another object of the present mvention 15 to provide an smproved trigger actuator for g
purnp that has a reduced sumber of patts.

Aunother object of the present invention is to provide an mmproved (rigger acfuaiow
configuration for a pump dispenser capable of accommodating different and interchangeable
P types.

The foregoing has outlined some of the more pertinent objeess of the present mvention.
These objecty should be construed as being merely ugirative of some of the more prominent
features and applications of the invention. Many other beveficial results can be obtained by
modifying the invention within the scope of the invention. Accordingly other objects in g full
understanding of the mvention mav be had by referring fo the summary of the mvention and the

detailed description describing the prefesred embodiment of the vestion.

SUMMARY OF THE INVENTION

The present invention 15 defined by the appended claims with the specific embodimenis
shown in the attached drawings. For the purpose of summarizing the invention, the invention
comprises an improved pumyp dispenser for discharging a fluid from a fhud reservoir compuismg &
pump body having a pistor. A base supporis the pump body relative to the fluid reservoir. A
frigger extends a between a first portion and a second portion. A base pivot pivotably mounts the
trigger relative to the base, A cam and a camn follower couples the first portion of the tigger with
the piston for enabling a depression of the second portion irigger © move the piston o spray Tuid
from the pump body orifice.

In one embodiment of the invention, the base sttachmient of the puinp body to the base
a deformable engagement enabling the interchange of different pump bodies. An optional hood
covers the pamp body for changing the appearance of the pump dispenser.

In & move specific example, an arm extends from the base with the base pivot mounted on
the arm for piveting the trigger. The cam is located on the frst portion of the trigoer and the cam
follower ix vonnected to the piston. The cam follower is disposed on a linkage interconnected to

the pistorr. The cam follower disposed on the linkage transforms a ptvoting raovement of the cam
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into a hinear movement of the cam follower. Preferably, the hnkage is slidably mounted o the
pump hody.

in still another specific example, the pump body extends between a first and a second
cvimdrical end. A bnear slot is defined m the pump body. The hinkage is shidably mounted 121 the
linear slot.

The pump body extends between a first and g second cvlindrical end with a punmyp body
ortfice defined w1 the first end of the pump body for providmg a linear fluid path from the piston
{0 the punp body onfice. A retum spring biases the piston in an unattended position. A pivot of
the trigger moves the piston against the bigs of the spring for spraying g fuid from the pumyp body
orifice,

i another example, the cam comprises a first and a second cam defined i the frst porhion
of the trigger. The Hinkage comprises a geverally U-shape linkage straddling opposed sides of the
pump body for engaging with the piston. The cam follower comprises a first and a second cam
follower located on a first and a second distal end of the generally U-shape hinkage for couphng
with the first and second coms defined in the st portion of the trigger enabling a pivoting
movement of the second portion tngger 1o wmove linearly the piston to spray fhud from the pump
body orifice. 1n one example, each of the first aud second cam followers includes plural cam
follower projections,

fn thus example, 8 first and a second lnear slot is defined in opposed sides of the pump
hody with the generally U-shape hinkage shidably mounted in the first and second linear slots. The
first and second cams are defined 1 the first portion of the trigger on opposed adjacent sides of
the pump body orifice.

The wvention is also incorporated into an improved actuator for a pump, the pump having
a pump body with a piston shdably mounted theremn for discharging a fuid through a pump body
orifice from a fluid reservoir. The improved actuator comprises a base having o Ouxd reservor
attachment for conpecting to the {luid reservoir. A base connector seoures the pump body to the
hase enabling the interchange of different punip bedies.

The foregoing has cutlined rathar broadly the more pertinent and important features of the
present invention W order that the detarled description that follows may be better understood so
that the present contribubion to the art can be more fully appreciated.  Additional festures of the
invention will be described hereinafter which form the subject matter of the invention. It should
be appreciated by those skilled in the art that the conception and the specific embodiments may be

modified for carrying out the same puvposes of the present invention. Tt should also be realized by
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those skilled in the art that such equivalent constructions do not depart from the spirit and scops of

the imvention.

BRIEF DESCRIPTION OF THE DRAWINGS

L5

For a fuller undersianding of the nature and objects of the mvention, reference should be
made to the following detailed description faken m connection with the accompanying drawings
m whuch:
FIG. 1 is side view of a first embodiment of an improved pump dispenser of the present
10 ipvention;
FIG. 2 18 side view of the improved pump dispenser of FIG. 1 with a decorative cover
removed;
FIG. 3 is a top view of FI(x. 2;
FHG. 4 15 a front view of FIG. 2;
15 FIG. 515 a vear view of FIG, 2
FIG. 6 13 a sectional view glong Hne 6-6 in FIG. § with the trigger removed;

O3

FIG. 7 1s an exploded view of FIQ. 6 illustrating the separation of a pump body from a

FEG. 8 1s a side view of the pump body of FIGS. 1-7;
FIG. 9 is o top view of FI(3. §;
Fi{z. 10 1s a rear view of FIG. &;

[
L]

FIG. 11 s an enlarged front isometric view of the piston of the imyproved pamp dispenser
of the present invention;

FIG. 12 is an enlarged back 1sometric view of the piston of FIG. 11,
25 FIG. 13 is a side sectional view of the piston of FIG. 11;

FIG. 1415 4 frout view of the piston;

FiG. 15 15 a back view of the piston;

FI(G, 16 is g side view of the linkage of FIGS. 2-5;

FIGh 17 15 a top view of FIG. 16;
36 FIG. 18 15 a rear view of FIG. 16:

FIG. 1915 a side view of the linkage and pump body of FIGS. 2-%;

FIG. 2018 a top view of FIG. 19;

FIG. 21 15 a rear view of FIG. 19



CA 03040287 2019-04-11

WO 2018/075528 PCT/US2017/056991

FiGy.

12

22 18 an isometric view of the improved pump dispenser of FIG. 2 In an unatiended

frigger position;

FIG.
FIG.

L5

Fis
Fi(s.

23 is a sectional view along line 23-23 m FIG. 22;

24 is an sometic view similar to FIG. 22 with the mmproved pump dispenser in

partially depressed tngger position;

235 15 g sectiongl view glong lne 25-29 in FIG. 24;

26 s un isomelric view similar to FIGL 24 with the smproved pumip dispenser in lidly

depressed trigger position;

FIG,
18 FIG,
FIG.
FiG.
FiG.

27 is a sectional view along ling 27-27 in FIG. 26;

28 is an enlarged view of a portion of FIG. 23;

o]
b

29 15 an enlarged view of 3 porion of FIG. 2

3038 an enlarged view of a portion of FIG. 27,

o

31 is side view of a second embodiment of an improved pump dispenser of the

present imvention;

15 FIG.
removed;

FIG,

FIG.

FIG. 3

FiGy.
Fis

[
L]

base;
FiG.
FIG,
25 FIG.
FIG.

32 is side view of the improved pomp dispenser of FIG. 31 with a decorative cover

33 is a top view of FIG, 32;

34 1s a frowt view of FIG. 32;

5 is avear view of FIG. 32;

36 1s a sectional view along line 36-36 in FIG. 35 with the trigger removed,

37 15 an exploded view of FI3. 36 {Hlustrating the separation of a punip body from a

38 is a side view of the pamp body of FIGS. 31.37;
39 s a top view of FIG. 38;
4 is a rear view of FIG. 38;

41 is an enlarged front isometric view of the piston of the improved pump dispenser

of the present wmvension;

FiG,
FIG.

30 FIG.
FIG,
FIG,

FiG.

42 is an enlarged hack isomeiric view of the piston of FIG. 41;
43 15 a front view of the piston;

44 is a side sectional view of the piston of FIGH 41;

43 is a back view of the piston;

46 is a fop view of the linkage of FIGS, 32-35%;

47 15 & side view of FIG. 46;



10

15

20

25

30

CA 03040287 2019-04-11

13 CéW
ol

FIG. 48 is a front view of FIG. 46;

FIG. 49 is a rear view of FIG. 46;
FIG. 50 is an isometric view of the improved pump dispenser of FIG. 32 in a. ‘
position;

FIG. 51is a sectional view along line 51-51 in FIG. 50;
FIG. 52 is an isometric view similar to FIG. 50 with the improved pump dispenser in partially
depressed trigger position;

FIG. 53 is a sectional view along line 53-53 in FIG. 52;
FIG. 54 is an isometric view similar to FIG. 52 with the improved pump dispenser in fully depressed
trigger position;

FIG. 55 is a sectional view along line 55-55 in FIG. 54;

FIG. 56 is an enlarged view of a portion of FIG. 51;

FIG. 57 is an enlarged view of a portion of FIG. 53;

FIG. 58 is an enlarged view of a portion of FIG. 55;

FIG. 59 is a view similar to FIG. 31 illustrating a hand grasping the improved pump
dispenser;

FIG. 60 is an enlarged sectional view of the trigger of FIG. 59 illustrating the hand engaging
the trigger;

FIG. 61 is a graph illustrating time vs. load for a first other pump dispenser;

FIG. 62 is a graph illustrating time vs. load for a second other pump dispenser; and

FIG. 63 is a graph illustrating time vs. load for the improved pump dispenser of the present
invention.

Similar reference characters refer to similar parts throughout the several Figures of the

drawings.
DETAILED DISCUSSION

FIGS 1-60 illustrate an improved pump dispenser 5 and an improved actuator for a pump 7.
The improved pump dispenser 5 and improved actuator for a pump 7 of the present invention
discharges a fluid 10 from a fluid reservoir 12 shown as a container 14. The improved pump

dispenser 5 or an actuator 7 comprises a base 20 supporting a pump body 30 relative to the fluid
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reservoir 12. The pump body 30 has a piston 40 operated by a trigger 50 through a cam 55 and a cam
follower 60 and a linkage 70 for enabling a depression of the trigger S0 to spray fluid 10 from the
pump body 30.

The improved pump dispenser 5 includes decorative hood 80 for covering the pump body 30,
the cam 55, the cam follower 60 and the linkage 70. Preferably, the decorative hood 80 is
interchangeable during the assembly process for changing the appearance of the pump dispenser for
various different application, different users, different customers and the like.

FIGS. 2-5 and 32-35 are various views of the improved pump dispenser 5 of the present
invention with the decorative hood 80 removed. The base 20 includes a fluid reservoir attachment 21
for attaching the base 20 to the fluid reservoir 12. A base sleeve lock 27 may engage the base 20 for
positioning the fluid reservoir attachment 21 there between and attaching the base 20 to the fluid
reservoir attachment 21. The fluid reservoir attachment 21 may comprise various attachment devices
that are well known to those skilled in the art.

In this example, the base 20 is separate from the pump body 30. As will be described in
greater detail with reference to FIGS. 6-7 and 36-37, a base connector 22 connects the pump body 30
to the base 20 in a deformable engagement. The separation of the base 20 from the pump body 30
enables the interchange of different pump bodies. The interchange of different pump bodies permit
the actuator of the present invention comprising the cam 55 and the cam follower 60 to be used with
different pump designs, different pump characteristic and different pump fluids. In the alternative,
the base 20 and the pump body may be formed from a single unitary polymeric material.

The base 20 includes a base arm 23 extending from the base 20. A base pivot 24 is located on
the base arm 23 for pivoting the trigger 50. In this example, the base 20 includes a first and a second
base arm 23A and 23B extending from the base 20 with first and second base pivots 24A and 24B
mounted on the first and second base arms arm 23A and 23B. The first and second base pivots 24A
and 24B are shown as integral pins extending toward one another between the first and second base
arms arm 23A and 23B.

FIG. 6 is a sectional view along line 6-6 in FIG. 5 with the trigger 50 removed. FIG. 36 is a
sectional view along line 36-36 in FIG. 35 with the trigger 50 removed. The base 20 includes a one-
way valve 25 communicating the pump body 30 with the fluid reservoir 12 for enabling fluid to flow
from the fluid reservoir into the pump body 30. A dip tube 16 may be coupled adjacent to the one-

way valve 25 for withdrawing the fluid 10 from the bottom of the fluid reservoir 12 for more
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completely emptying the container 14. The base 20 includes a vent 26 communicating the pump body
30 with the fluid reservoir 12 for venting the fluid reservoir 12 as should be well known to those
skilled in the art. The piston 40 is slidably mounted within the pump body 30.

FIG. 7 is an exploded view of FIG. 6 illustrating the separation of a pump body 30 from the
base 20. FIG. 37 is an exploded view of FIG. 36 illustrating the separation of a pump body 30 from
the base 20. In this example, the base connector 22 includes plural deformable locks 38 engaging
with the one-way valve 25 and the vent 26 for securing the pump body 30 to the base 20. It should be
appreciate by those skilled in the art that various other devices may be used to secure the pump body
30 to the base 20.

FIGS. 8-10 are views of only the pump body 30 of the improved pump dispenser 5 of the
present invention shown in FIGS. 1-7. FIGS. 38-40 are views of only the pump body 30 of the
improved pump dispenser 5 of the present invention shown in FIGS. 31-37.The pump body 30
extends between a first end 31 and a second end 32 and has a generally cylindrical shape having a
sidewall 33.

The first end 31 of the pump body 30 is a closed end whereas the second end 32 of the pump
body 30 is an open end. A pump body orifice 34 is defined in the closed first end 31 of the pump
body 30. As shown in FIGS. 3 and 33, a nozzle check valve 100 is coupled to the pump body orifice
34 for preventing air back into the pump body 30. A slot 35 is defined in the sidewall 33 extending
from the second end 32. In this example, a first and a second linear slot 35A and 35B are defined on
opposed sides of the pump body 30.

A fluid input port 36 and a vent port 37 are defined in the bottom of the pump body 30. The
fluid input port 36 and a vent port 37 are in fluid communication with the one-way valve 235 and the
vent 26 of the base 20. The plural deformable locks 38 engage with the one-way valve 25 and the
vent 26 for securing the pump body 30 to the base 20 to form the base connectors 22.

FIGS. 11-15 are various views of the piston 40 of the improved pump dispenser 5 of the
present invention shown in FIGS. 1-7. FIGS. 41-45 are various views of the piston 40 of the
improved pump dispenser 5 of the present invention shown in FIGS. 31-37. The piston 40 comprises
a front resilient conical shell 41 and a back resilient conical shell 42. The front and back resilient
conical shells 41 and 42 are supported by an inner cylindrical plug 43. A front end 44 of the inner
cylindrical plug 43 defines a spring seat 45 whereas the back end of the inner cylindrical plug 43
defines a piston actuator surface 47. Referring back to FIGS. 6 and 36, a piston chamber 48 is
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defined by the sidewall 33 and the front conical shell 41 of the piston and the first end 31 of the pump
body 30. The piston 40 may include a front circular seal 41 A located adjacent to the terminal end of
the front conical shell 41 and a back circular seal 42A located adjacent to the terminal end of the back
conical shell 42. The front circular seal 41 A and the back circular seal 42A engage with the interior
wall of the sidewall 33 for providing a dual seal for preventing fluid 10 from leaking from the pump
body 30.

FIGS. 1-30 and specifically FIGS. 11-15 illustrate the piston 40 including a back piston
actuator surface 47A wherein the piston actuator surface 47 is located beyond or outside of the back
conical shell 42. FIGS. 31-63 and specifically FIGS. 41-45 illustrate the piston 40 including a front
piston actuator surface 47B wherein the piston actuator surface 47 is located generally contiguous to
the front conical shell 41. The front piston actuator surface 47B provides for a more efficient pump
dispenser 2 and actuator for a pump 7 by increasing the compression of the fluid 10 within the body
pump 30. In addition, the front piston actuator surface 47B reduces the number of trigger 50
displacements needed to prime the pump body 30.

A return spring 49 is located between the spring seat 45 of the inner cylindrical plug 43 of the
piston 40 and the first end 31 of the pump body 30. The return spring 49 biases the piston 40 in an
unattended position as shown in FIGS. 6 and 36. A movement of the front conical shell 41 of the
piston 40 to the left in FIG. 6 discharges any fluid within the piston chamber 48 through the pump
body orifice 34. The linear movement of the piston 40 and the position of the pump body orifice 34
results in a linear fluid path from the piston 40 to the pump body orifice 34.

The movement of the piston 40 to the left in FIGS. 6 and 36, opens the vent port 37 to
communicate with the open second end 32 of the pump body 30 thereby venting the fluid reservoir
12. A return movement of the front conical shell 41 of the piston 40 to the right and to the unattended
position as shown in FIGS. 6 and 36, draws fluid 10 from the fluid reservoir 12 through the one-way
valve 25 and the fluid input port 36 to refill the piston chamber 48 with fluid 10.

Referring back to FIGS. 2-5 and 32-35, the trigger 50 extends between a first portion 51 and a
second portion 52 with a trigger pivot 53 located therebetween. In this example, the trigger pivot 53
comprises a first and a second pivot hole 53A and 53B located on opposed edges of the trigger 50.
The first and second pivot holes 53A and 53B receive the first and second base pivots 24A and 24B
mounted on the first and second base arms arm 23A and 23B for pivoting the trigger 50 relative to the
base 20.
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A cam 55 is located on the first portion 51 of the trigger S0 whereas a finger pad 57 is located
on the second portion 52 of the trigger 50. In this example, the cam 55 comprises a first and a second
cam 55A and 55B located on opposed edges of the trigger 50. The first and second cams 55A and
55B straddle the pump body orifice 34 defined in the closed first end 31 of the pump body 30.

A cam follower 60 is connected to the piston 40 through a linkage 70. The cam 55 and the
cam follower 60 couple the first portion 51 of the trigger 50 with the piston 40 for enabling a
depression of the second portion 52 of the trigger 50 to move the piston 40 to spray fluid 10 from the
pump body orifice 34.

FIGS. 16-18 are various views of the linkage 70 of FIGS. 2-5 connecting the cam follower 60
to the piston 40. FIGS. 46-49 are various views of the linkage 70 of FIGS. 32-35 connecting the cam
follower 60 to the piston 40. The linkage 70 may comprise a central cylindrical ring 72 having an
inner dimension to slide on an outer surface of the sidewall 33 of the pump body 30. The linkage 70
may further comprise a partial central cylindrical ring 72B having an inner dimension to slide on an
outer surface of the sidewall 33 of the pump body 30. A front appendage 73 extends from a forward
end of the central cylindrical ring 72 for supporting the cam follower 60. In this example, the front
appendage 73 comprises a first and a second front appendage 73A and 73B supporting a first and a
second cam follower 61 and 62. The central cylindrical ring 72 and the first and second front
appendages 73A and 73B form a generally U-shape linkage 76 straddling opposed sides of the purnp
body 30.

Preferably, each of the first and second cam followers 61 and 62 comprise plural cam
followers including first lower and upper cam followers 61A and 61B and second lower and upper
cam followers 62A and 62B.

A back appendage 74 extends from a back end of the central cylindrical ring 72 for
supporting a piston actuator 75. In this example, the back appendage 74 comprises a first and a
second back appendage 74A and 74B supporting the piston actuator 75. The piston actuator 75 is
shown as a generally circular plate 75B located between the first and second back appendages 74A
and 74B.

FIGS. 2-7 and 19-30 are various views of the linkage 70 slidably mounted on the pump body
30. FIGS. 32-37 and 50-58 are various views of the linkage 70 slidably mounted on the pump body
30. The diameter of the piston actuator 75 is less than the inner diameter of the inner sidewall 33 of

the pump body 30 enabling the piston actuator 75 to enter the pump body 30 to engage with the
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piston actuator surface 47 to move the piston 40 therein. The piston actuator 75 is secured to the first
and second back appendages 74A and 74B by a first and a second guide 77A and 77B. The first and
second guides 77A and 77B slide within the first and second linear slots 35A and 35B defined in the
pump body 30 in a linear motion.

The first and second back appendages 74A and 74B also support a lower retainer 78. The
lower retainer 78 is partially cylindrical having an inner cylindrical dimension configuration to slide
on an outer bottom surface of the sidewall 33 of the pump body 30. More specifically, the lower
retainer 78 may include a first lower retainer 78A and a second lower retainer 78B. The central
cylindrical ring 72 in combination with the first and sccond guides 77A and 77B within the first and
second linear slots 35A and 35B and the lower retainer 78 insure a linear movement for the linkage
and the cam follower 60.

As best shown in FIGS. 5, 18, 21, 35, 48, and 49, the linkage 70 may include an upper guide
rib 72A extending into the central cylindrical ring 72. The first lower retainer 78A and the second
lower retainer 78B may include a first lower guide rib 79A and a second lower guide rib 79B
respectively. The upper guide rib 72A, the first lower guide rib 79A and the second lower guide rib
79B slidably engage the central cylindrical ring 72 for distancing the central cylindrical ring 72 from
the pump body 30. The upper guide rib 72A, the first lower guide rib 79A and the second lower
guide rib 79B assist in providing and directing the linear movement of the linkage 70 relative to the
pump body 30 and assist in preventing binding between the linkage 70 and the pump body 30.

FIGS. 31-63 and specifically FIGS. 46-49 illustrate the linkage 70 including an appendage
coupling member 73C extending between the first front appendage 73A and the second front
appendage 73B. The appendage coupling member 73C assists in preventing the first front appendage
73A and the second front appendage 73B from diverging upon the actuation of the pump dispenser 5
and the actuator 7. More specifically, the appendage coupling member 73C assist in maintaining a
constant distance between the first front appendage 73A and the second front appendage 73B along
the length of the first front appendage 73A and the second front appendage 73B. By preventing the
separation of the first front appendage 73A and the second front appendage 73B the efficiency of the
pump body 30 is improved.

FIGS. 31-63 and specifically FIGS. 46-49 also illustrate the appendage coupling member
73C, the first cam follower 61 and the second cam follower 62 defining a coupling member groove

73D. The coupling member groove 73D partially encircles the pump body orifice 34 to further assist
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in maintaining and directing the linear displacement of the linkage 70 relative to the body 30 and
assist in preventing binding between the linkage 70 and the pump body 30.

FIGS. 22-23 and 50-51 illustrate the improved pump dispenser 5 in an unattended trigger
position. The cam 55 and the cam follower 60 couple the first portion 51 of the trigger 50 with the
piston 40 through the linkage 70 for enabling a depression of the second portion 52 of the trigger 50
to move the piston 40 to spray fluid 10 from the pump body orifice 34. The first portion 51 of the
trigger 50 engages an outside surface of the first end 31 of the pump body 30 providing a stop for the
movement of the piston 40 to the right in FIGS. 23 and 54 through the urging of the return spring 49.

FIGS. 24-25 and 52-53 illustrate the improved pump dispenser 5 in partially depressed trigger
position. The cam 55 and the cam follower 60 transform the pivoting movement of the trigger 50
into a linear movement of the linkage 70. The linear movement of the linkage 70 is coupled to the
linear movement of the piston 40 to spray fluid 10 from the pump body orifice 34.

FIGS. 26-27 and 54-55 illustrate the improved pump dispenser 5 in fully depressed trigger
position. The pivoting of the trigger S0 moves the piston against the bias of the return spring 49 for
spraying the fluid 10 from the pump body orifice 34. The pivoting of the trigger 50 is limited by the
tension of the return spring 49 between the piston 40 and the first end 31 of the pump body 30.

FIG. 28 is an enlarged view of a portion of FIG. 23 in the unattended trigger position. FIG.
56 is an enlarged view of a portion of FIG. 51 in the unattended trigger position. The second lower
and upper cam followers 62A and 62B engage with the second cam 55B with a similar engagement
occurring between the first lower and upper cam followers 61 A and 61B and the first cam 55A.

FIG. 29 is an enlarged view of a portion of FIG. 25 in partially depressed trigger position.
FIG. 57is an enlarged view of a portion of FIG. 53 in partially depressed trigger position. The second
lower and upper cam followers 62A and 62B engage with the second cam 55B in a different
orientation. A similar engagement occurs between the first lower and upper cam followers 61 A and
61B and the first cam 55A.

FIG. 30 is an enlarged view of a portion of FIG. 27 in fully depressed trigger position. FIG.
58 is an enlarged view of a portion of FIG. 55 in fully depressed trigger position. The second lower
and upper cam followers 62A and 62B engage with the second cam 55B in still a different
orientation. A similar engagement occurs between the first lower and upper cam followers 61A and
61B and the first cam 55A. The curvature of the cam 55 in combination with the cam follower 60

translates the rotational movement of the trigger 50 into a linear movement of the linkage 70
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FIGS. 31-35, 50-55 and specifically FIGS. 59-60 illustrate the trigger 50 including a first
concave tapering recess S6A and a second concave tapering recess 56B. The first concave tapering
recess 56A and a second concave tapering recess S6B improve the ergonomics of the trigger by
improving the comfort, function and assist in positioning one or more fingers 91, 92, 93 of the hand
90 upon the trigger 50. The first concave tapering recess 56A and the second concave tapering recess
56B assist in aligning one or more fingers 91, 92, 93 of the hand 90 on the trigger 54 at an optimal
position to activate the pump dispenser S and the actuator 7. For example, FIGS. 59 and 60 illustrate
the index finger 91 compressing against the first concave tapering recess S6A and the second concave
tapering recess 56B of the trigger 50.

In addition, the trigger 50 may include an outer elliptical aperture 57A adjacent to the exterior
surface of the trigger 50. A tapering cylindrical surface 57B is positioned below the outer elliptical
aperture 57A. An inner elliptical aperture 57C is positioned below the tapering cylindrical surface
57B. The combination of the outer elliptical aperture 57A, the tapering cylindrical surface 57B and
the inner elliptical aperture 57C provide improved ergonomics of the trigger 50 by improving the
comfort, function and assist in positioning one or more fingers 91, 92, 93 of the hand 90 upon the
trigger 50. The outer elliptical aperture 57A, the tapering cylindrical surface 57B and the inner
elliptical aperture 57C assist in aligning one or more fingers 91, 92, 93 of the hand 90 on the trigger
54 at an optimal position to activate the pump dispenser 5 and the actuator 7. FIGS. 59 and 60
illustrate the middle finger 92 compressing against the first concave tapering recess 56A and the
second concave tapering recess 56B of the trigger 50. The combination of the first concave tapering
recess 56A, the second concave tapering recess 56B, outer elliptical aperture 57A, the tapering
cylindrical surface 57B and the inner elliptical aperture 57C assist in positioning one or more fingers
91, 92, 93 of the hand 90 at an optimal position to activate the pump dispenser 5 and the actuator 7.

FIG. 61 and 62 illustrate graphs of other pump dispensers having time vs. load coordinates.
In FIG. 61 the pump dispenser required a maximum load of 4.04 pound-force (Ibf) over an eleven
(11) second interval. In FIG. 62 the pump dispenser required a maximum load of over 5 pound-force
(Ibf) over a ten (10) second interval. FIG. 63 illustrates a graph of the improved pump dispenser 5
and the improved actuator for the pump 7 having time vs. load coordinates. In FIG. 63 the improved
pump dispenser 5 and the improved actuator for the pump 7 required a maximum load of 2.36 pound-
force (1bf) over a ten (10) second interval.

The present disclosure includes that contained in the appended claims as well as the foregoing
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description. Although this invention has been described in its preferred form with a certain degree of
particularity, it is understood that the present disclosure of the preferred form has been made only by
way of example and that numerous changes in the details of construction and the combination and

arrangement of parts may be resorted to without departing from the spirit and scope of the invention.
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What is claimed is:

1. Animproved pump dispenser for discharging a fluid from a fluid reservoir, comprising:

a pump body extending between a first and a second cylindrical end;
a pump body orifice located in said first end of said pump body;

a piston slidably mounted in said pump body;
a base supporting said pump body relative to the fluid reservoir;

a trigger extending a between a first portion and a second portion;
a base pivot pivotably mounting said trigger relative to said base;

a first and a second cam defined in said first portion of said trigger;

a generally U-shape linkage straddling opposed sides of said pump body for engaging
with said piston;

a first and a second cam follower located on a first and a second distal end of said
generally U-shape linkage for coupling with said first and second cams defined in
said first portion of said trigger;

said first cam follower having a first lower cam follower and a first upper cam follower;

said second cam follower having a second lower cam follower and a second upper cam

follower;

said first lower cam follower and said first upper cam follower engaging with said first
cam in difference orientations between an unattended trigger position and a fully
depressed trigger position for enabling a pivoting movement of said second
portion trigger to move linearly said piston to spray fluid from said pump body
orifice; and

said second lower cam follower and said second upper cam follower engaging with said
second cam in difference orientations between an unattended trigger position and

a fully depressed trigger position for enabling said pivoting movement of said

CA 3040287 2020-01-31
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second portion trigger to move linearly said piston to spray fluid from said pump

body orifice.

2. The improved pump dispenser as set forth in claim 1, wherein each of said first and

second cam followers includes plural cam follower projections.

3. The improved pump dispenser as set forth in claim 1, wherein a first and a second linear
slot is defined in opposed sides of said pump body; and
said generally U-shape linkage slidably mounted in said first and second linear slots.

4, The improved pump dispenser as set forth in claim 1, further including an appendage
coupling member extending between said generally U-shaped linkage for preventing

diverging of said generally U-shaped linkage upon actuation of said trigger.

5. The improved pump dispenser as set forth in claim 4, further including a coupling
member groove defined by said first cam follower, said second cam follower and said
appendage coupling member; and
said coupling member groove encircling said pump body for further directing the linear

displacement of said generally U-shaped linkage relative to said body.

6. The improved pump dispenser as set forth in claim 1, further including an upper guide
rib coupled to said generally U-shape linkage and extending towards said pump body;

a lower guide rib coupled to said generally U-shape linkage and extending towards said
pump body; and
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said upper guide rib and said lower guide rib assist in directing the linear movement of
said generally U-shape linkage relative to said pump body and assisting in
preventing binding between said generally U-shape linkage and generally U-
shape pump body.

7. An improved pump dispenser for discharging a fluid from a fluid reservoir, comprising:
a pump body extending between a first and a second cylindrical end;
a pump body orifice located in said first end of said pump body;
a piston slidably mounted in said pump body;
a base supporting said pump body relative to the fluid reservoir;
a trigger extending a between a first portion and a second portion;

a base pivot pivotably moﬁnting said trigger relative to said base;

a first and a second cam defined in said first portion of said trigger;

a linkage engaging with said piston;

a first and a second cam follower located on said linkage for coupling with said first and
second cams defined in said first portion of said trigger;

said first cam follower having a first lower cam follower and a first upper cam follower;

said second cam follower having a second lower cam follower and a second upper cam

follower;

said first lower cam follower and said first upper cam follower engaging with said first
cam in difference orientations between an unattended trigger position and a fully
depressed trigger position for enabling a pivoting movement of said second
portion trigger to move linearly said piston to spray fluid from said pump body
orifice; and

said second lower cam follower and said second upper cam follower engaging with said
second cam in difference orientations between an unattended trigger position and
a fully depressed trigger position for enabling said pivoting movement of said

second portion trigger to move linearly said piston to spray fluid from said pump

body orifice.
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8. The improved pump dispenser as set forth in claim 7, further including an appendage
coupling member extending between said linkage for preventing diverging of said

linkage upon actuation of said trigger.

9. The improved pump dispenser as set forth in claim 7, further including a coupling

member groove defined by said first cam follower, said second cam follower and said
appendage coupling member; and
said coupling member groove encircling said pump body for further directing the linear

displacement of said linkage relative to said body.

10.  The improved pump dispenser as set forth in claim 7, further including an upper guide
rib coupled to said linkage and extending towards said pump body;
a lower guide rib coupled to said linkage and extending towards said pump body; and
said upper guide rib and said lower guide rib assist in directing the linear movement of
said linkage relative to said pump body and assisting in preventing binding

between said linkage and said pump body.

11.  An improved pump dispenser as set forth in claim 7, wherein said base connector
connects said pump body to said base in a deformable engagement for simplify assembly

and changing the appearance of the pump dispenser.

12.  An improved pump dispenser as set forth in claim 7, wherein said base connector
connects said pump body to said base in a deformable engagement for allowing the use of

multiple styles and types of nozzle designs to change the spray characteristics of the

pump dispenser.

CA 3040287 2020-01-31



13.

14.

15.

16.

17.

26

An improved pump dispenser as set forth in claim 7, wherein said base connector

connects said pump body to said base in a deformable engagement for allowing the use

multiple styles of trigger elements to change the appearance, actuation forces and

ergonomics of the pump dispenser.

The improved pump dispenser as set forth in claim 7, including a return spring for
biasing said piston in an unattended position.
a pivot of said trigger moving said piston against the bias of said spring for spraying a

fluid from said pump body orifice.

The improved pump dispenser as set forth in claim 7, wherein said base connector

secures the pump body to said base enabling the interchange of different pump bodies.

The improved pump dispenser as set forth in claim 7, including a hood for covering the

pump body for changing the appearance of the pump dispenser.

The improved pump dispenser as set forth in claim 7, including an arm extending from

said base; and

said base pivot mounted on said arm for pivoting said trigger.
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