Office de la Proprieté Canadian CA 2567378 C 2014/05/13

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 567 378
un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de dépé6t/Filing Date: 2006/11/08 (51) CLInt./Int.Cl. FO4B 49/14(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2008/05/08 B65D 4/734(2006.01)
(45) Date de délivrance/lssue Date: 2014/05/13 (72) Inventeurs/inventors:

OPHARDT, HEINER, CA;
ANHUF, MARTIN, DE

(73) Proprietaire/Owner:
GOTOHTI.COM INC., CA

(74) Agent. RICHES, MCKENZIE & HERBERT LLP

(54) Titre : MECANISME DE REGLAGE DE MOUVEMENT DE POMPE A PISTON
54) Title: PISTON PUMP STROKE ADJUSTMENT MECHANISM

—dh

| 29

35 \\ /
@.&

7

36
34

38
N - 32
/ “““““““““““ \\ /
N3N S e — \
E_ & C\23 \\ \\\

N

\

saal
O

3)
I”y/

-t

-~
N
8¢

77

)

f

I

I

.-rr-'J
L

X

—
Q0

. %

N
(o))
L7 F X 7 7]

\

y e £ L. L L. dl L NI\ Y

1
| —
.
N

A

\‘1“
e
NS

75
20

(57) Abréegée/Abstract:

A piston pump with a piston coaxially slidable in a chamber for dispensing fluid out of a discharge tube which extends normal to the
axis about which the piston Is slidable in the chamber with a stroke stop member rotatably journalled on the discharge tube for
pivoting between different positions in which the stroke stop member limits inward sliding of the piston into the chamber to different
extents.
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ABSTRACT

A piston pump with a piston coaxially slidable in a chamber for dispensing fluid
out of a discharge tube which extends normal to the axis about which the piston is shidable in
the chamber with a stroke stop member rotatably journalled on the discharge tube for
pivoting between different positions in which the stroke stop member limits inward shiding of

the piston mto the chamber to different extents.
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Title
PISTON PUMP STROKE ADJUSTMENT MECHANISM

Scope »f the Invention

[0001] This invention relates to a stroke adjustment mechanism for a piston pump and,
more particularly, a stroke adjustment mechanism rotationally mounted about a discharge

tube.

Background of the invention

[0002] Stroke adjustment mechanisms are known to adjust the stroke of a piston pump by
[imiting the distance a piston may be moved relative to a piston chamber. Known stroke
adjustmrent mechanisms require a separately manufactured element for mounting on the

piston chamber and resulting in difficulties 1n assembly and increased expense.

Summary of the Invention

[0003] To at least partially overcome these disadvantages of previously known devices,
the present invention provides a piston pump with a piston coaxially slidable in a chamber
for dispensing fluid out of a discharge tube which extends normal to the axis about which the
piston is slidable in the chamber with a stroke stop member rotatably journalled on the
discharge tuke for pivoting between different positions in which the stroke stop member
limits inward shding of the piston into the chamber to different cxtents.

0004 In one aspect, the present invention provides a pump for dispensing fluids from a
FCSErvoil COMprising:

a piston-chamber forming member having a cylindrical chamber about a central
axis, said chamber having a chamber wall, an inner end in fluid communication with the
rescrvolr and an outer open end,

a piston forming element having a piston portion coaxially shidably reccived n the
chamber with an outer portion of the piston forming clement extending outwardly from the

open enc of the chamber,
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the outer portion including a hollow discharge tube extending gencrally radially
outwardly from the central axis from an nlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central
axially extending hollow stem having a central passageway with an inner end opening into
the chamber and an outer end communicating with the inlet end of the hollow discharge tube,

en axially outwardly directed stroke stop surface fixedly relative to the piston-
chamber forming member,

a strokec stop member carried on the discharge tube for engagement with the
stroke stop surface to limit inward coaxial shiding of the piston forming element relative the
piston-chamber forming member,

the stroke stop member journalled on the discharge tube for pivoting about a
radial axis extending radially from the central axis between a first rotational position and a
second rotational position,

in the first rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial slhiding of the piston forming clement relative the piston-
chamber forming member at a first axial location,

i the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial sliding of the piston forming element relative the piston-
chamber forming member at a second axial location which is different than the first axial
location,

wherein reciprocal sliding of the piston forming element relative the piston-

chamber forrming member dispensing fluid from the reservoir out the discharge outlet.

Brief Description of the Drawings
|0005] Further aspects and advantages of the present invention will become apparent

from thc following description taken together with the accompanying drawings in which:

|0006] Figure 1 shows a fluid dispenser in accordance with a first embodiment ot the
Invention;
[0007] Figure 2 1s an exploded view of the dispenser of Figure 1 showing the housing,

the pump mechanism and the bottle;
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|0008] Figure 3 1s a schematic cross-sectional side view of the pump mechanism with the

stroke stop member 1n a first position;

[0009] Figure 4 1s a pictorial view of the stroke stop member;
]0010] Figure 5 1s an enlarged view of Figure 3;
0011} Figure 6 1s a side view the same as 1n Figure 5, however, with the stroke stop

member in & second position;

[0012] Figure 7 1s a cross-sectional view along section line 7-7' in Figure 5;

|0013] Figure 8 1s a view similar to Figure 7 but of a different, rectangular stroke stop
membecr:

[0014] Figure 9 is a view similar to Figure 7 but of a triangular stroke stop member; and
[0015] Figure 10 1s a perspective view of another embodiment of a stroke stop member.

Detailed Description of the Drawings

[0016] Figures 1 and 2 show a fluid dispenser 10 in accordance with the present invention
having a housing 1, a rcmovable bottle 2 and a pump mechanism 3. The pump mechanism 3
includes a piston clement 12 and a piston chamber forming member 14.

10017} The piston chamber forming member 14 includes a cylindrical chamber tube 18
extending downwardly from an open upper end 19 to a lower end 20 about an axis 21 and
defining a chamber 206 thercin. A dip tube 23 extends downwardly from the lower end 20 of
the chariber tube 18. The dip tube 23 extends downwardly to an inlet 25 within the bottle 2.
The piston chamber forming member 14 includes a support flange 17 which extends radially
outwardly about the open upper end 19 of the chamber tube 18. At a forward end. the support
flange 17 1s bent to extend upwardly as a front wall 22.

|0018] The piston element 12 has a vertical stem portion coaxially recerved within the
cylindrical chamber 26 of the piston chamber forming member 14 thus forming with the
chamber tube 18 a piston pump arrangement for dispensing fluid from the chamber 26
outward |y through a discharge tube 27. Reciprocal slhiding of the piston element 12 within the
piston chamber forming member 14 about a central axis 21 draws fluid in the bottle 2
upwardly through the dip tube 16 into the piston chamber forming member 14 from which it 1s

dispensed out an outlet 33 of the dispensing tube 27 forming part of the piston clement 12.

3
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[0019] As seen 1n Figure 3, the discharge tube 27 1s a continuous tube, preferably of
metal, which has a vertical portion 28 coaxial about the center axis 21. The discharge tube 1s
bent 90 degrees 1n a curved portion 29 to extend normal the central axis as a horizontal
portion 30 about a radial axis 32. The horizontal portion 30 merges into a downwardly
directed nozzle outlet 33. The front wall 22 of the support flange 17 carries a vertical
slotway 23 open at an upper end within which slotway 23 the forwardly extending horizontal
portion 30 of the discharge tube 27 1s disposed to locate the piston member 12 against
rotation about the center axis 21 relative to the piston chamber forming member 14.

[0020] A plastic casing or locating member 34 disposed about the tube 27 to provide,
amongst other things, engagement surfaces 36 for engagement by the lever 4 such that
manual downward pivoting of the lever 4 will urge the piston element 12 downwardly into
the piston chamber forming member 14 against the bias of a spring 37. The locating member
34 also provides cylindrically disposed guide surfaces 138 disposed coaxially about the
vertical portion 28 of the tube to guide the piston element 12 coaxially about the center axis
21 1n the chamber 26. The plastic casing 34 encases the curved portion 29 of the tube 27 and
has a forward end 35 disposed about the horizontal portion 30 of the tube 27. Forwardly of
the forward end 35 of the casing 34, a stroke stop member 38 is provided about the horizontal
portion 30 of the tube 27.

0021} The stroke stop member 38 1s engaged on the tube 27 rotatably journalled about
the tube 27. The stroke stop member 38 has a box-like rectangular section 40 with two
longer end surtaces 42 and 44 adjacent its longer sides 46 and 48 and two shorter end
surfaces 43 and 45 adjacent its shorter sides 47 and 49. As shown in Figure 7, diagonals of

the rectangular section intersect at the central axis 21 through the tube 27. The stroke stop

member 38 includes a frustoconical hub section 60 which extends forwardly to increase the
area over which the stroke stop member 38 1s journalied to the tube 27.

[0022] Figure 5 shows a first rotational orientation of the stroke stop member 38 in which
the stroke stop member 38 1s 1n a first rotational position relative to the tube 27 such that the
rectangular section 40 1s disposed with its longer sides 46 and 48 vertical such that its end
surface 45 1s disposed to be horizontal and in opposition to an upper stop surface 50 of a

horizontal flange 17 of the piston chamber forming member 14.
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0023 ] Fngagement between the stroke stop member 38 and the upper surface 50 of the
support flange 17 limits the extent to which the piston element 12 may be moved
downwardly, thus limiting the stroke of the piston element 12 and, therefore, the amount of
flutd which can be discharged in a single stroke of the piston element 12 from an extended
position andl a retracted position limited by the stroke stop member 38 and then returning to
the extended position as under the bias of the spring member 37.

[0024] Figure 6 shows a second rotational orientation in which the stroke stop member
38 is in a second rotational position relative to the discharge tube 27 such that the rectangular
section 40 1s disposed with its shorter sides 47 and 49 vertical such that end surface 42 is
disposcd to se horizontal and 1n opposition to the upper stop surface 50 of the horizontal
flange 17 of the piston chamber forming member 14. In Figure 6, the stroke of the piston
clement 12 will be longer than in the case of Figure 5 with a greater amount of fluid to be
discharged in a single stroke.

[0025] The stroke stop member 38 1s provided to be manually accessible and capable of
being manually rotated between the first rotational position of Figure 5 and the second
rotational position of Figure 6. The stroke stop member 38 preferably frictionally engages
the discharge tube 27 to permit manual rotation yet once moved to either the first orientation
or the second orientation will maintain such orientation.

0026 Figures 5 and 6 show the tube 27 as having an annular groove 90 serving to .ocate
the stroke stop member 38 axially on the horizontal portion 30 of the tube against movement
axially. A b 92 carried on the stroke stop member 38 1s received within the groove 90.
Such an arrangement to prevent axial movement 1s not necessary, however, if desired, may
be provided by other arrangements.

[0027] Reference 1s made to Figure 7 which 1s a schematic cross-sectional view along
scction .n¢ 7-7"1n Figure 5 showing the location of the tube 27 and the rectangular section
40 of the stroke stop member 38 in a fully extended position of the piston element 12 as secn
in solid lines  The arrow S1 indicates the stroke distance that the piston element 12 may
move In the first orientation of Figure 5. Figure 7 shows in dashed lines the relative location

of the rectangular section 40 of the stroke stop member when in the second orientation of

Figure 6 with arrow S2 showing the stroke distancc for the sccond orientation of Figure 0.
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[0028] Providing the stroke stop member 38 with the rectangular portion 40, as shown n
Figures 1 to 7, 1s a preferred configuration such that for use, 1t needs only to be manually
rotated 90 degrees in either direction so as to move from the first orientation to the second
orientation and provide for two different strokes. However, 1t 1s to be appreciated that the
stroke stop member 38 may be provided to have a number of different faces and, theretore,
provide a number of different stroke distances.

[0029] Figure 8 shows a schematic cross-sectional view similar to Figure 7 but showing
the rec-angular section 40 arranged such that each side 1s a different distance from the center
axis 21 thus providing four different stroke distances depending upon which side 1s disposed
to be horizontal 1n opposition to the support flange 17.

[0030] Leference 1s made to Figure 9 which is a schematic cross-sectional view similar
to that in Figure 7 but in which the stroke stop member 38 having a triangular portion 40 n
cross-section, with each face of the polygon located perpendicular to a radius through the
center axis 21 and each face located at a different distance from the center axis 21 providing
for three different stroke distances. Other polygonal shapes may be provided such as five-
stded and six-sided to provide, for example, up to five and six ditferent stroke distances.
[0031] [1 the embodiments illustrated in Figures 1 to 7, the stroke stop member 38 and
the casing member 34 may be injection molded in place on the metal tube 27. While cach of
the stroke stop member 38 and the casing member 34 may bc injection molded in place about
the tube 27 as separate elements as with each having a separate melt inlet nozzle, 1t 1s
prcferred thet they be injection molded from a single plastic melt nozzle and be connected by
a frangible connection tube or runner 52 which can, for example, advantagcously extend
axially adjacent the horizontal portion 30 of the tube 27 from the casing mcmber 34 to the
stroke stop member 38. In Figure 5, the frangible runner 52 1s shown extending between the
casing member 34 and the stroke stop member 38 along an under surface of the horizontal
portion 30 ol the discharge tube 27. In Figure 3, the flexible runner 52 is intact. As seen in
Figure 0, after manual rotation of the stroke stop member 38 relative to the casing member
34, the rangible runner 52 1s broken and a portion of the frangible runner 52 1s shown as

connected to the casing member 34. Towards assisting in providing the frangible runner 52,

the horizontal portion 30 of the discharge tube 27 may be provided to not be precisely

0
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circular in cross-section such as may arise as a result of bending of the metal tube 27. The
non-circularity of the tube 27 may, when provided 1in a mold cavity having a gencral circular
opening about the tube 27, provide for the runway 52 adjacent the tube 27.

10032] Reterence 1s made to Figure 10 which illustrates another embodiment 1n
accordance with the present invention in which the stroke stop member 38 comprises a
separately formed removable element for use on a piston element 12 the same as shown n
Figures 1 to 7 but with the stop stroke member shown 1n those figures to not be provided and
the removable stroke stop member 38 of Figure 10 to be used. As shown, the stroke stop
member 38 1n Figure 10 has a slot 54 extending inwardly from one side surface and opening
into a part cylindrical, shghtly enlarged blind end 56 to the slot. The stroke stop member 38
may be applied to the horizontal portion 30 of the tube 27 with the tube to shide radially in
the slot 54 and into a snap fit 1n the part cylindrical enlarged blind end 56. The stroke stop
member 38 with the tube 27 received 1n the blind end 56 1s manually rotatable about the tube
27 to difterent rotational positions in which end surfaces such as 58 and 59 on the stroke stop
member 38 at different distances from the center axis 21 of the tube 27 are adapted to cngage
the support flange 17 of the piston chamber forming element 14 to limit the stroke of the
piston clement 12.

[0033] eferring to Figure 3, the piston element 12 fixedly carries about the inner end of
the vertical portion 28 of the tube 27 an annular sealing member 70 which shdably sealingly
engages the inner surface of the wall of the chamber 26 to prevent fluid flow therepast
[0034] As seen 1n Figure 3, the pump mechanism 10 has inward of the sealing member
70 an outer ball valve 72 and an inner ball valve 74 cach providing for one way flow
outwardly tkerepast but preventing flow inwardly therepast.

|0035] A ball valve seat member 75 of the inner ball valve 72 1s fixedly secured n the
inner end 20 ot the chamber 26. A ball cage member 76 1s engaged above, outwardly of the
ball valve seat member 75, and serves to retain a ball 77 above the ball valve seat member 75

yet permits fluid flow centrally therethrough.
[0036] The helical coil spring 37 has an inner end engage the ball cage member 76
urging it outwardly into the ball valve seat member 75. An outer end of the spring 37

engages on a ball valve seat member 78 of the upper outer ball valve 70 resiliently resisting

v
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downward movement of the outer ball valve seat member 78. A ball cage member 79 :s
cngaged above, outwardly of the ball valve seat member 78 and serves to retain a ball 80
above “he ball valve seat member 78 yet permit fluid flow centrally therethrough.

[0037] Movement of the piston element 12 axially inwardly to a retracted position
relative the piston chamber forming member 14 urges the sealing member 70 into the ball
valve scat member 79 compressing the spring 37. On release of the piston element 12. the
spring 37 biases the piston element 12 to return to an extended position. Reciprocal
movement of the piston element 12 draws fluid through the inner end 20 of the chamber 26
and dispenszs 1t out the discharge outlet 33 of the tube 27.

|0038] The preferred embodiments illustrated show the support flange 17 on the piston
chamber forming element serving as a stop surface for the engagement by surfaces of the
stroke stop member 38. Other structures could be provided as the stop surface which is fixed
relative to the piston chamber forming element 14.

|0039] The preterred embodiments show use of the metal tube 27 as part of the piston
clement 12. Use of a such a metal tube 27 1s not necessary and a discharge tube with a
horizontal portion for passage of fluid therethrough can be provided, as of plastic material, to
have an outer journaling surface of circular cross-section upon which a removable plastic
stroke stop member 38 may be secured for relative rotation.

10040] The invention has been described with reference to preferred embodiments.
Many rodifications and variations will now occur to a person skilled in the art. For a

definition of the invention, reference is made to following claims.
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WE CLAIM:

1. A pump for dispensing fluids from a reservoir comprising:

a piston-chamber forming member having a cylindrical chamber about a central axis,
said chamber having a chamber wall, an inner end in fluid communication with the reservoir
and an outer open end,

a piston forming element having a piston portion coaxially slidably received in the
chamber with an outer portion of the piston forming element extending outwardly from the
open end of the chamber,

the outer portion including a hollow discharge tube extending generally radially
outwardly from the central axis from an inlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central axially
extending hollow stem having a central passageway with an inner end opening into the
chamber and an outer end communicating with the inlet end of the hollow discharge tube,

an axially outwardly directed stroke stop surface fixedly relative to the piston-
chamber forming member,

a stroke stop member carried on the discharge tube for engagement with the stroke
stop surface to limit inward coaxial sliding of the piston forming element relative the piston-
chamber forming member,

the stroke stop member journalled on the discharge tube for pivoting about a radial
axis extending radially from the central axis between a first rotational position and a second

rotational position,

In the first rotational position the stroke stop member engaging the stroke stop surface
to limit inward coaxial sliding of the piston forming element relative the piston-chamber
forming member at a first axial location,

in the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial sliding of the piston forming element relative the piston-

chamber forming member at a second axial location which is different than the first axial

location,
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wherein reciprocal shiding of the piston forming element relative the piston-chamber
forming member dispensing fluid from the reservoir out the discharge outlet,

the radial axis 1s normal to the central axis,

the discharge tube has an outer surface cylindrical about the radial axis,

the stroke stop member having a bore therethrough to receive the discharge tube
coaxially therein, and

the bore having journalling surfaces engaging said outer surface of the discharge tube

at least over 180 degrees about the radial axis.

2. A pump as claimed in claim 1 wherein the discharge tube comprises a generally

cylindrical metal tube.

3. A pump for dispensing fluids from a reservoir comprising:

a piston-chamber forming member having a cylindrical chamber about a central axis,
sald chamber having a chamber wall, an inner end in fluid communication with the reservoir
and an outer open end,

a piston forming element having a piston portion coaxially slidably received in the
chamber with an outer portion of the piston forming element extending outwardly from the
open end of the chamber,

the outer portion including a hollow discharge tube extending generally radially
outwardly from the central axis from an inlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central axially
extending hollow stem having a central passageway with an inner end opening into the
chamber and an outer end communicating with the inlet end of the hollow discharge tube,

an axially outwardly directed stroke stop surface fixedly relative to the piston-
chamber forming member,

a stroke stop member carried on the discharge tube for engagement with the stroke

stop surface to limit inward coaxial sliding of the piston forming element relative the piston-

chamber forming member,

10
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the stroke stop member journalled on the discharge tube for pivoting about a radial

axis extending radially from the central axis between a first rotational position and a second

rotational position,

in the first rotational position the stroke stop member engaging the stroke stop surface
to limit inward coaxial sliding of the piston forming element relative the piston-chamber
forming member at a first axial location,

in the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial sliding of the piston forming element relative the piston-

chamber forming member at a second axial location which is different than the first axial

location,

wherein reciprocal sliding of the piston forming element relative the piston-chamber
forming member dispensing fluid from the reservoir out the discharge outlet, and

including a generally cylindrical metal tube forming the discharge tube and providing
the passageway therein, the metal tube bent so as to form an extension of the discharge tube
extending continuously inwardly from the outer portion along the central axis centrally

through the piston portion.

4. A pump as claimed in claim 3 wherein the piston element includes a locating member
engaged within the outer open end of the chamber to assist in coaxially locating the outer

portion coaxially of the central axis.

5. A pump as claimed in claim 4 wherein the locating member is formed of plastic by

injection molding about the metal tube.

6. A pump as claimed in claim 4 wherein the locating member and the stroke stop

member are formed of plastic by simultaneous injection molding about the metal tube.

7. A pump as claimed in claim 4 wherein the locating member and the stroke stop

member are formed of plastic by injection molding about the metal tube as the same member

11
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with an element formed therebetween for passage of plastic melt during molding between the

locating member and the stroke stop, the element being frangible on manual rotation of the

stroke stop member about the radial axis relative the locating member.

8. A pump as claimed in claim 4 wherein the locating member and the stroke stop
member when injection molded are in the first rotational position, and manual rotation of

the locating member relative the stroke stop member to the second rotational position severs

the frangible element.

9. A pump for dispensing fluids from a reservoir comprising:

a piston-chamber forming member having a cylindrical chamber about a central axis,
said chamber having a chamber wall, an inner end in fluid communication with the reservoir
and an outer open end,

a piston forming element having a piston portion coaxially slidably received in the
chamber with an outer portion of the piston forming element extending outwardly from the
open end of the chamber,

the outer portion including a hollow discharge tube extending generally radially
outwardly from the central axis from an inlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central axially
extending hollow stem having a central passageway with an inner end opening into the
chamber and an outer end communicating with the inlet end of the hollow discharge tube,

an axially outwardly directed stroke stop surface fixedly relative to the piston-

chamber forming member,

a stroke stop member carried on the discharge tube for engagement with the stroke

stop surface to limit inward coaxial sliding of the piston forming element relative the piston-

chamber forming member,

the stroke stop member journalled on the discharge tube for pivoting about a radial

ax1s extending radially from the central axis between a first rotational position and a second

rotational position,

12
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in the first rotational position the stroke stop member engaging the stroke stop surface
to limit inward coaxial sliding of the piston forming element relative the piston-chamber
forming member at a first axial location,

in the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial sliding of the piston forming element relative the piston-
chamber forming member at a second axial location which is different than the first axial
location,

wherein reciprocal sliding of the piston forming element relative the piston-chamber
forming member dispensing tluid from the reservoir out the discharge outlet, and

wherein the stroke stop member 1s formed separately from the a piston forming element
and 1s removable and separable therefrom,

the stroke stop member having a slotway extending radially of the radial axis from the
bore to an entry opening in a side of the stroke stop member,

the slotway permitting entry of the discharge tube through the entry opening via the

slotway 1nto the bore.

10. A pump for dispensing fluids from a reservoir comprising:

a piston-chamber forming member having a cylindrical chamber about a central axis,
sald chamber having a chamber wall, an inner end in fluid communication with the reservoir
and an outer open end,

a piston forming element having a piston portion coaxially slidably received in the
chamber with an outer portion of the piston forming element extending outwardly from the

open end of the chamber,

the outer portion including a hollow discharge tube extending generally radially
outwardly from the central axis from an inlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central axially
extending hollow stem having a central passageway with an inner end opening into the

chamber and an outer end communicating with the inlet end of the hollow discharge tube,

13
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an axially outwardly directed stroke stop surface fixedly relative to the piston-
chamber forming member,

a stroke stop member carried on the discharge tube for engagement with the stroke
stop surface to limit inward coaxial sliding of the piston forming element relative the piston-
chamber forming member, _

the stroke stop member journalled on the discharge tube for pivoting about a radial
axis extending radially from the central axis between a first rotational position and a second
rotational position,

In the first rotational position the stroke stop member engaging the stroke stop surface
to limit inward coaxial sliding of the piston forming element relative the piston-chamber
forming member at a first axial location,

in the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial shiding of the piston forming element relative the piston-
chamber forming member at a second axial location which is different than the first axial
location,

wherein reciprocal sliding of the piston forming element relative the piston-chamber
forming member dispensing fluid from the reservoir out the discharge outlet, and

wherein the stroke stop member 1s rectangular in cross-section normal to the radial
ax1s, the two surtfaces along the short sides of the rectangle forming first engagement surfaces
equidistant from the radial axis and one of which engages in the first rotational position with
stroke stop surface to limit inward coaxial sliding of the piston forming element and, the two
surfaces along the long sides of the rectangle forming second engagement surfaces

equidistant from the radial axis and one of which engages in the second rotational position

with stroke stop surface to limit inward coaxial sliding of the piston forming element.

11. A pump for dispensing fluids from a reservoir comprising:
a piston-chamber forming member having a cylindrical chamber about a central axis,

said chamber having a chamber wall, an inner end in fluid communication with the reservoir

and an outer open end,

14
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a piston forming element having a piston portion coaxially slidably received in the
chamber with an outer portion of the piston forming element extending outwardly from the
open end of the chamber,

the outer portion including a hollow discharge tube extending generally radially
outwardly from the central axis from an inlet end to a discharge outlet,

the piston portion being generally cylindrical in cross-section with a central axially
extending hollow stem having a central passageway with an inner end opening into the
chamber and an outer end communicating with the inlet end of the hollow discharge tube,

an axially outwardly directed stroke stop surface fixedly relative to the piston-

chamber forming member,

a stroke stop member carried on the discharge tube for engagement with the stroke
stop surface to limit inward coaxial sliding of the piston forming element relative the piston-
chamber forming member,

the stroke stop member journalled on the discharge tube for pivoting about a radial
ax1s extending radially from the central axis between a first rotational position and a second
rotational position,

in the first rotational position the stroke stop member engaging the stroke stop surface
to limit inward coaxial sliding of the piston forming element relative the piston-chamber
forming member at a first axial location,

in the second rotational position the stroke stop member engaging the stroke stop
surface to limit inward coaxial sliding of the piston forming element relative the piston-

chamber forming member at a second axial location which is different than the first axial

location,

wherein reciprocal sliding of the piston forming element relative the piston-chamber
forming member dispensing fluid from the reservoir out the discharge outlet, and

wherein the stroke stop member is rectangular in cross-section normal to the radial
axis, the two surfaces along the short sides of the rectangle forming first and second

engagement surfaces respectively at different distances from the radial axis,
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the two surfaces along the long sides of the rectangle forming third and fourth
engagement surfaces respectively at different distances from the radial axis than each other
and than the first and second engagement surfaces,

the first engagement surface engages in the first rotational position with stroke stop
surface to limit inward coaxial sliding of the piston forming element,

the second engagement surface engages in the second rotational position with stroke
stop surface to limit inward coaxial sliding of the piston forming element,

the third engagement surface engages in a third rotational position with stroke stop
surface to limit inward coaxial sliding of the piston forming element,

the fourth engagement surfaces engages in a fourth rotational position with stroke

stop surface to limit inward coaxial sliding of the piston forming element.

12. A pump as claimed 1n claim 1 including:

an inlet one-way valve between the reservoir and the chamber permitting fluid flow
through the inner end of said chamber only from the reservoir to the chamber;

an outlet one-way valve between the chamber and the inlet end of the passageway
permitting fluid flow through the inlet end of the passageway only from the chamber into the
passageway,

a circular sealing disc extending radially outwardly from the stem, the sealing disc
engaging the chamber wall circumterentially thereabout to form a substantially fluid
impermeable seal therewith on sliding of said piston forming element inwardly and
outwardly,

wherein in operation,

(1) on the piston forming element sliding outwardly in said chamber a vacuum is
created in the chamber which closes the outlet one-way valve and that fluid is drawn into the
chamber from the reservoir past the inlet one-way valve, and

(1) on the piston forming element sliding inwardly into the chamber, a pressure is

created in the chamber which closes the inlet one-way valve and fluid is discharged from the
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chamber past the outlet one-way valve into the inlet end of the passageway and out the outlet

end of the passageway.

13. A pump as claimed in claim | including a hollow dip tube having an outer end
coupled to the inner end of the chamber and an inner end spaced therefrom in communication

with fluid 1in the reservoir.

14. A pump as claimed 1n claim 3, the radial axis 1s normal to the central axis.

15. A pump as claimed in claim 14 wherein the discharge tube has an outer surface

cylindrical about the radial axis,

the stroke stop member having a bore therethrough to receive the discharge tube

coaxially therein,

the bore having journalling surfaces engaging said outer surface of the discharge tube

at least over 180 degrees about the radial axis.

[6. A pump as claimed in claim 9, the radial axis is normal to the central axis.

17. A pump as claimed in claim 16 wherein the discharge tube has an outer surface

cylindrical about the radial axis,

the stroke stop member having a bore therethrough to receive the discharge tube

coaxially therein,
the bore having journalling surfaces engaging said outer surface of the discharge tube

at least over 180 degrees about the radial axis.

8. A pump as claimed in claim 10, the radial axis is normal to the central axis.

9. A pump as claimed in claim 18 wherein the discharge tube has an outer surface

cylindrical about the radial axis,

17
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the stroke stop member having a bore therethrough to receive the discharge tube
coaxially therein,
the bore having journalling surfaces engaging said outer surface of the discharge tube

at least over 180 degrees about the radial axis.

18
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