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Description

[0001] The presentinvention relates to a fluid dispens-
ercomprising a pistonin a piston chamber. The dispenser
is particularly suitable for dispensing and metering vis-
cous compositions such as pigment pastes, colorants,
cosmetics, chemicals, paints or the like.

[0002] Mixing compositions such as paint formulations
requires dispensing of both large volumes of liquid as
well as smaller quantities. Dispensers designed for dis-
pensing larger volumes have a relatively large piston di-
ameter, which makes them suitable for dispensing large
volumes but not for dispensing small volumes. Accord-
ingly, the reproducibility and accuracy of the dispensing
of small volumes using such dispensers is insufficient.
[0003] US 4,964,534 discloses a double piston for a
colorant dispenser with a small piston movable within a
bore in a larger piston. The shaft of the small piston runs
through the shaft of the larger piston.

[0004] A similar arrangement is disclosed in US
3,275,042.

[0005] Itis an object of the invention to provide a fluid
dispenser with accurate and reproducible metering when
dispensing in variable volumetric ranges, which can eas-
ily and effectively cooperate with a regular operating
module, e.g., of a colour mixing apparatus.

[0006] The object of the invention is obtained by a dis-
penser comprising an inner displacement member nest-
ed in an outer displacement member. The inner displace-
ment member is moveable between two end positions
within the outer displacement member by an actuator,
and the actuator is arranged to move the outer displace-
ment member into a dispensing position when the inner
displacement member is in one of its end positions.
[0007] This way, both pistons can be actuated using
only a single piston shaft or rod. This allows a compact
and robust construction which can for instance be actu-
ated in an automated manner by an operating module.
Accurate metering can be realized with varying volumet-
ric ranges.

[0008] The displacement members are a first piston
moveable within a piston chamber, and a second piston
movable within a bore in the first piston between a re-
tracted position and a dispensing position, which bore is
in open communication with the piston chamber and the
actuator is a shaft fixed to the second piston. A spring
member biases the second piston to the retracted posi-
tion within the bore in the first piston.

[0009] Optionally, the dispensing position of the first
piston member is defined by an engagement member,
such as a stop or shoulder in the first piston chamber.
The distance between the retracted position and the dis-
pensing position of the first piston member is less than
the length of the shaft. When the first piston engages the
engagement member, e.g. when it rests on a stop, the
dispenser is in the starting position. With the valve mem-
ber leaving the inlet open, moving the piston shaft up-
wardly draws the liquid into the piston chamber. With the
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valve member opening the outlet, the liquid can subse-
quently be dispensed while the piston is moved back to
the starting position.

[0010] Onthe other hand, when the dispenser is in the
starting position with the first piston resting on the stop
and with the valve member leaving the outlet open, the
second piston can be actuated by moving the piston shaft
downwardly to dispense a small amount of liquid. Sub-
sequently, the spring element will push back the second
piston.

[0011] In a particular embodiment, the shaft can be
provided with a seat for the spring member within the
piston chamber and the second piston member is con-
nected to the end of the shaft.

[0012] Optionally, a second spring member is used to
bias the first piston member into the retracted position.
[0013] The dispenser according to the present inven-
tion can be used in various volumetric ranges. In a spe-
cific embodiment the dispensed volume per stroke by the
inner displacement member can for example be from
about 1 to about 5 % of the dispensed volume per stroke
by the outer displacement member.

[0014] The piston shaft can for instance be provided
with a seat for the spring member within the piston cham-
ber.

[0015] In an alternative embodiment, a second spring
member biases the first piston member to the retracted
position. This way, the two spring members are in a serial
arrangement. By pushing the piston shaft downwardly
only a small amount of liquid is dispensed. If the piston
shaft is pushed further, also the first piston is actuated
and a large amount of liquid is dispensed.

[0016] The volume ratio of the dispensed volume per
stroke by the second piston can for example be from
about 1 to about 5 % of the dispensed volume per stroke
by the first piston.

[0017] The dispenser can for example be part of an
apparatus for dispensing fluids comprising at least one
canister operatively connected to the dispenser. Such an
apparatus can for example be an apparatus having a
plurality of canisters and corresponding dispensers
placed on a turntable comprising driving means to rotate
the turntable for positioning a selected dispenser in a
position here it is operatively connected to a stationary
operation module. Such an apparatus can for example
be used as a colour mixing or tinting device for preparing
paint formulations or the like.

[0018] The dispenser can for example be actuated by
driving means such as a stepper motor.

[0019] The respective parts of the dispenser, in partic-
ular the housings, can be made of any suitable material,
e. g., a metal, such as stainless steel, of a polymer ma-
terial, such as POM or PEEK.

[0020] The invention will be further explained with ref-
erence to the accompanying drawings.

Figure 1: shows a perspective view of a pump dis-
penser according to the present invention;
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Figure 2: shows a perspective view of a turntable
comprising a number of dispensers ac-
cording to Figure 1;

shows the dispenser of Figure 1 in cross
section with pistons in a small volume dis-
pensing position;

shows a cross section of the dispenser of
Figure 1 in rest position;

shows a cross section of the dispenser of
Figure 1 with retracted pistons;

shows a detailed cross section of the valve
assembly of the dispenser of Figure 1;
shows a cross section perpendicularto the
cross section of Figure 4A;

shows schematically an alternative em-
bodiment of a dispenser according to the
present invention;

shows schematically a further alternative
embodiment of a dispenser according to
the present invention;

shows the dispenser of Figure 6A during
dispensing.

Figure 3A:

Figure 3B:
Figure 3C:
Figure 4A:
Figure 4B:

Figure 5:

Figure 6A:

Figure 6B:

[0021] Figure 1 shows a pump dispenser 1 according
to the present invention. The dispenser 1 can be used
for dispensing viscous fluids, such as paints or pigment
pastes, such as in colour mixing assemblies as shown
in Figure 2. Such a colour mixing assembly 2 includes a
turntable 3, which is rotatable about a vertical axis by
means of a drive (not shown) in order to rotate the turn-
table 1 between discrete positions.

[0022] On the turntable 3, there is mounted a plurality
of pump dispensers 1. Each dispenser 1 is associated
with a canister 4. When one of the canisters 4 is empty
or nearly empty, it should be refilled by pouring fluid, such
as a paint component, into it. A selected canister 4 can
be rotated with its corresponding dispenser 1 to a sta-
tionary operating module 5. The operating module 5 can
actuate the dispenser and a required amount of the se-
lected fluid is dispensed. Subsequently, the turntable 3
can be rotated to position a next selected canister 4 in
front of the operating module 5. These steps can be re-
peated until all fluid components in the required quantities
are dispensed into a container to form the desired end
mixture.

[0023] Figures 3A, 3B and 3C illustrate the pump dis-
penser 1 in cross section. The plane of the cross section
of Figure 3B is perpendicular to the plane of the cross
section of Figures 3A and 3C. The pump dispenser 1
comprises a cylindrical housing 6 with an inlet 7 and an
outlet 8. Near the outlet 8, the pump dispenser 1 com-
prises a valve member 9 for selectively opening and clos-
ing off the inlet 7 and outlet 8 respectively, as described
in more detail in Figures 4A and 4B.

[0024] Thetopendorthe cylindrical housing 6 is closed
off by a cap 10 with a central opening 11 surrounded by
a collar 12. A shaft 13 extends through the central open-
ing 11. At its end outside housing 6, the shaft 13 is pro-
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vided with a flange 14. Flange 14 can be engaged by an
actuator (not shown) adapted to move the piston shaft
13. At its other end inside the housing 6, the shaft 13 is
provided with a piston 15 comprising an upper piston part
16 and a lower part 17, both provided with shoulders 18,
19 forming a seat for a pressure spring 20, biasing the
two parts away from each other. The lower piston part
17 is provided with a central opening with an upper sec-
tion 21 of smaller diameter and a lower section 22 of a
larger diameter. Within the section 22 of larger diameter,
the lower piston part 17 comprises an outwardly project-
ing cylinder 23. The upper piston part 16 is provided with
an inner bore 24. A shaft extension part 25 comprises a
screw threaded end 26 passing through the inner bore
24 in the upper piston part 16 and engaging an inner
screw thread in the outer end of shaft 13. A shoulder 27
of the shaft extension part 25 presses the upper piston
part 16 to the end of the shaft 13. A secondary piston 28
is screwed on the outer end of the shaft extension part
25, the inner bore of cylinder 23 of lower piston part 17
forming the corresponding piston chamber. The shaft ex-
tension part 25 is slideable within the inner bore of the
lower piston part 19. The interior 30 of housing 6 is di-
mensioned to form a piston chamber for the piston 15.
[0025] Figure 3B shows the dispenser 1 in its rest po-
sition, with the lower piston part 19 resting on a shoulder
or stop 29 at the lower end of the housing 6. Starting from
the rest position of the dispenser, as shown in Figure 3B,
the dispenser 1 can be actuated. If a large amount of
paint is to be metered, shaft 13 is moved upwardly. With
the valve member 9 opening the inlet 7, the desired
amount of liquid is evacuated into the housing 6. The
valve member is the turned to the position opening the
outlet and closing off the inlet, as shown in Figure 3C.
The shaft is then pressed downwardly back to the start-
position of Figure 3B and the metered amount of liquid
is dispensed via the outlet 8.

[0026] If only a small amount of liquid is to be metered
and dispensed, the shaft is - starting from the start posi-
tion of Figure 3B - pushed downwardly, while the valve
member 9 opens the outlet 8 and closes the inlet 7. After
turning back the valve member 9 to the position closing
off the outlet 8, the pressure spring 20 forces the upper
piston part 16 back to its retracted position.

[0027] Figures 4A and 4B show detailed cross-sec-
tions of the valve assembly 9 of the apparatus of Figure
1. The cylinder 6 is mounted on the top part of a pump
housing 31, which defines a cavity 32 in open connection
with inlet channel 7 adapted to be in fluid communication
with a canister 4 as shown in Figure 2. The pump housing
31 is mounted on a valve housing 33 by means of re-
spective flanges 34, 35. The valve housing 33 comprises
an inner cavity 36 encasing the valve member 9. The
cavity 36 is covered by a cover 37 attached to the lower
side of the valve housing 33. Valve member 9 is fitted in
the cavity 36 of the housing 12 between two annular bear-
ings 38, 39. The valve member 9 is actuated by means
of a lever 40. The cavity 36 in valve housing 33 is limited



5 EP 2 449 349 B9 6

at its upper part by a first opening 41, through which the
cavity 36 communicates with the cavity 32 of the pump
housing 31. The valve housing 33 further includes the
outlet opening 8 in its bottom part and a third opening 42
which communicates with the inlet channel 7 in the pump
housing 31.

[0028] The valve member 9 includes a first channel 43
(see Figure 4B) communicating with the first opening 41
in the housing 33. It further includes one or more radially
extending outlet channels 44, 45 and an inlet channel 46
(see Figure 4A).

[0029] In Figures 4A and 4B the inlet channel 46 of the
valve member 9 is in registry with the third opening 42
of the valve housing 33 and thus with the inlet channel
7. As a result, the connected canister 4 communicates
with the cavity 32 in the pump housing 31 and the cylinder
6 by way of the inlet 7, channel 42, channel 46, channel
43 and opening 41. In this position, the cavity 32 and
cylinder 6 now can be filled with a fluid from the canister
by moving the shaft 13 upwards. As soon as an appro-
priate amount of fluid is taken in, the valve member 9 can
be rotated to the desired dispensing position. The shaft
13 can be moved downwards to dispense a desired or
predetermined amount from the opening 8.

[0030] Figures 5A - E show schematically five stages
of use of an alternative dispenser according to the inven-
tion. The dispenser 61 comprises a cylindrical housing
62, a first piston member 63 with an inner bore 64 which
is coaxial with the cylinder 62. The inner bore 64 has a
narrowed outlet opening 65 at its lower end and a nar-
rowed passage 66 for a piston shaft 67 at the upper end.
The piston shaft 67 comprises a second piston member
68 located within the inner bore 64 which functions as a
piston chamber for the second piston member 68. The
piston shaft 67 further comprises a flange 69 at its top
endforengagementwith an actuator. Between the flange
69 and the first piston member 63, the shaft 67 is provided
with ashoulder 70 which forms the seat for afirst pressure
spring 71 forcing apart shoulder 70 and first piston mem-
ber 63. The cylindrical housing 62 comprises a bottom
72 with an outlet opening 73. A second pressure spring
74 forces the first piston member 63 away from the bot-
tom 72. The stiffness of the second spring 74 is consid-
erably higher than the stiffness of the first spring 71. Me-
tering of a small amount of liquid is effected by a limited
displacement of the shaft 67 against the action of the first
spring 71.

[0031] As shown in Figures 5B and 5C, the second
piston member 68 slides within the inner bore 64 of the
first piston member 63 from the retracted position in Fig-
ure 5A to the dispensing position in Figure 5C. Dispens-
ing of alarger amountis effected by a larger displacement
of the shaft 67 against the action of both the first and
second spring 71, 74. As shown in Figures 5D and 5E,
the first piston member 63 moves in the direction of the
bottom 72, dispensing the large amount of liquid via the
outlet opening 73.

[0032] Figures 6A and 6B show a dispenser 80 com-
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prising an inner bellow 81 nested in an outer bellow 82.
The dispenser comprises an inlet 83 and an outlet 84. A
valve housing 85 encases a three way valve 86 which
can be turned from an inlet position (as shown) to an
outlet position connecting the outlet 84 to the interior of
the outer bellow 82. The inner bellow 81 is confined by
an upper plate 87 and a bottom plate 88. An actuator
shaft 89 runs slideable through an opening 90 in the up-
per plate 87. At its end within the inner bellow 81 the shaft
89 is connected to the bottom plate 88. At its other end,
the shaft 89 comprises a flange 91. Between the flange
91 and the upper plate 87 the shaft 89 comprises a coaxial
annular seat 92 for a pressure spring 93 forcing apart the
upper plate 87 and the seat 92. This way, the pressure
spring 93 biases the inner bellow 81 into its retracted,
compressed position.

[0033] Atits lower side the outer bellow 82 is confined
by the valve housing 85. At its top side it is confined by
atop plate 94. A cylindrical wall 95 surrounding the outer
bellow 82 defines the lower limit of the stroke top plate
94 can make.

[0034] Starting from the position shown in Figure 6A,
liquid can be dispensed by turning the valve member 86
to the position opening the outlet 84. A large amount of
liquid is dispensed by pushing the shaft 89 downwardly
until the top plate 94 abuts the wall 95. If a smalleramount
of liquid needs to be dispensed, the shaft 89 is pushed
further against the action of pressure spring 93, thus un-
folding inner bellow 81 and forcing liquid from the interior
of outer bellow 82 to the outlet, as shown in Figure 6B.

Claims

1. Dispenser comprising aninner piston (28, 81) nested
in an outer piston (15, 82), the inner piston being
moveable between two end positions within the outer
piston by an actuator (13, 89), the actuator being
arranged to move the outer piston into a dispensing
position when the inner piston is in one of its end
positions, wherein the outer piston (15) is moveable
within a piston chamber (30), and the inner piston
(28) is movable within a bore (23) in the outer piston
(15) between a retracted position and a dispensing
position, which bore (23) is in open communication
with the piston chamber (30) wherein the actuator
comprises a shaft fixed to the inner piston (28) and
wherein a spring member (20) biases the inner piston
(28) to the retracted position within the bore (23) in
the outer piston (15).

2. Dispenser according to claim 1 wherein the dispens-
ing position of the outer piston is defined by an en-
gagement member (29) in the piston chamber and
wherein the distance between the retracted position
and the dispensing position of the outer piston is less
than the length of the shaft (13).
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Dispenser according to claim 1 or 2 wherein the shaft
(13) is provided with a seat (18) for the spring mem-
ber (20) within the piston chamber and the inner pis-
ton is connected to the end of the shaft.

Dispenser according to claim 1 wherein a second
spring member (74) biases the outer piston (63) to
the retracted position.

Dispenser according to anyone of the preceding
claims wherein the dispensed volume per stroke by
the inner piston is 1 - 5 % of the dispensed volume
per stroke by the outer piston.

An apparatus for dispensing fluids comprising at
least one canister (4) operatively connected to a dis-
penser (1) according to any one of the preceding
claims.

An apparatus according to claim 6 wherein the can-
isters (4) and the corresponding dispensers (1) are
placed on a turntable (3) comprising driving means
to rotate the turntable for positioning a selected dis-
penser in a position where itis operatively connected
to a stationary operation module (5).

Patentanspriiche

1.

Spender, der einen inneren Kolben (28, 81), der in
einem auBeren Kolben (15, 82) steckt, aufweist, wo-
bei der innere Kolben durch einen Aktuator (13, 89)
zwischen zwei Endpositionen innerhalb des aulle-
ren Kolbens beweglich ist, wobei der Aktuator derart
angeordnet ist, dass er den duferen Kolben in eine
Abgabeposition bewegt, wenn der innere Kolben in
einerseiner Endpositionenist, wobei der duRere Kol-
ben (15) innerhalb einer Kolbenkammer (30) beweg-
lich ist, und der innere Kolben (28) innerhalb einer
Bohrung (23) in dem &uBeren Kolben (15) zwischen
einer zuriickgezogenen Position und einer Abgabe-
position beweglich ist, wobei die Bohrung (23) in ei-
ner offenen Verbindung mit der Kolbenkammer (30)
steht, wobei der Aktuator einen Schaft aufweist, der
an dem inneren Kolben (28) befestigt ist, und wobei
ein Federelement (20) den inneren Kolben (28) in
die zuriickgezogene Position innerhalb der Bohrung
(23) in dem auBeren Kolben (15) vorspannt.

Spender nach Anspruch 1, wobei die Abgabeposi-
tion des dulReren Kolbens durch ein Eingreifelement
(29) in der Kolbenkammer definiert ist, und wobei
der Abstand zwischen der zuriickgezogenen Positi-
on und der Abgabeposition des aulReren Kolbens
kleiner als die Lange des Schafts (13) ist.

Spender nach Anspruch 1 oder 2, wobei der Schaft
(13) mit einem Auflager (18) fir das Federelement
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(20) in der Kolbenkammer versehen ist, und der in-
nere Kolben mit dem Ende des Schafts verbunden
ist.

Spender nach Anspruch 1, wobei ein zweites Feder-
element (74) den duReren Kolben (63) in die zurtick-
gezogene Position vorspannt.

Spender nach einem der vorhergehenden Anspri-
che, wobei das abgegebene Volumen pro Hub des
inneren Kolbens 1-5% des abgegebenen Volumens
pro Hub des aueren Kolbens ist.

Vorrichtung zum Abgeben von Fluiden, die wenigs-
tens einen Behalter (4) aufweist, der betriebsfahig
mit einem Spender (1) nach einem der vorhergehen-
den Anspriiche verbunden ist.

Vorrichtung nach Anspruch 6, wobei die Behalter (4)
und die entsprechenden Spender (1) auf einer Dreh-
scheibe (1) angeordnet sind, die Antriebseinrichtun-
gen aufweist, um die Drehscheibe zu drehen, um
einen ausgewahlten Spenderin einer Position zu po-
sitionieren, in der er betriebsfahig mit einem ortsfes-
ten Bedienmodul (5) verbunden ist.

Revendications

Distributeur comprenant un piston interne (28, 81)
emboité dans un piston externe (15, 82), le piston
interne étant mobile entre deux positions d’extrémité
a l'intérieur du piston externe par un actionneur (13,
89), l'actionneur étant agencé pour déplacer le pis-
ton externe dans une position de distribution lorsque
le piston interne est dans I'une de ses positions d’ex-
trémité, dans lequel le piston externe (15) est mobile
a l'intérieur d’'une chambre de piston (30) et le piston
interne (28) est mobile a I'intérieur d’'un alésage (23)
dans le piston externe (15) entre une position rétrac-
tée et une position de distribution, lequel alésage
(23) est en communication ouverte avec la chambre
de piston (30), dans lequel I'actionneur comprend
un arbre fixé sur le piston interne (28) et dans lequel
un élément de ressort (20) sollicite le piston interne
(28) dans la position rétractée a l'intérieur de l'alé-
sage (23) dans le piston externe (15).

Distributeur selon la revendication 1, dans lequel la
position de distribution du piston externe est définie
par un élément de mise en prise (29) dans la cham-
bre de piston et dans lequel la distance entre la po-
sition rétractée et la position de distribution du piston
externe est inférieure a la longueur de I'arbre (13).

Distributeur selon la revendication 1 ou 2, dans le-
quel I'arbre (13) est prévu avec un siege (18) pour
I'élément de ressort (20) a l'intérieur de la chambre
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de piston et le piston interne est raccordé a I'extré-
mité de l'arbre.

Distributeur selon la revendication 1, dans lequel un
second élément de ressort (74) sollicite le piston ex-
terne (63) dans la position rétractée.

Distributeur selon I'une quelconque des revendica-
tions précédentes, dans lequel le volume distribué
par course par le piston interne représente de 1 a 5
% du volume distribué par course par le piston ex-
terne.

Appareil pour distribuer des fluides, comprenant au
moins une boite (4) raccordée de maniére opéra-
tionnelle a un distributeur (1) selon 'une quelconque
des revendications précédentes.

Appareil selon la revendication 6, dans lequel les
boites (4) etles distributeurs (1) correspondants sont
placés sur un plateau tournant (3) comprenant des
moyens d’entrainement pour faire tourner le plateau
tournant afin de positionner un distributeur sélection-
né dans une position dans laquelle il est raccordé
de maniére opérationnelle a un module de comman-
de fixe (5).
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