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(54) VOLUMETRIC PISTON PUMP

(57) A volumetric piston pump (10) that comprises:
- a casing (20) equipped with a cylinder (21) defining a
compression chamber (22) communicating with an in-
take conduit (23,25) and a delivery conduit (24,27);

- a reciprocating piston (30) slidable inside the cylinder
(21) and delimiting the compression chamber (22);

- a first gasket (60) fixed to the casing (20) inside the
cylinder (21) and coaxially inserted on the reciprocating
piston (30);

- a second gasket (61) fixed to the casing (20) inside the

FIG.1

cylinder (21) and coaxially inserted on the reciprocating
piston (30) in distal position from the compression cham-
ber (22) with respect to the first gasket (60);

- a collection chamber (65) interposed and axially delim-
ited between the first gasket (60) and the second gasket
(61);

- a recirculation conduit (70) that connects the collection
chamber (65) with the intake conduit (23,25); and

- alubrication conduit (80) that connects the delivery con-
duit (24,27) with the collection chamber (65).
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Description

TECHNICAL FIELD

[0001] The presentinvention concerns the field of vol-
umetric piston pumps that can be installed on pressure
washers or on other machines for distributing and/or dis-
pensing pressurised fluids (typically water), for example
used in high-pressure industrial washing.

PRIOR ART

[0002] As known, volumetric piston pumps generally
comprise an intake conduit adapted for being connected
to a tank of the fluid to be pumped, a delivery conduit
adapted for being connected to a fluid dispensing device
(for example to a rod or a dispensing gun) equipped with
an end nozzle, and an adjustment valve, hydraulically
interposed between the delivery conduit and the dispens-
ing device, which is adapted for adjusting the maximum
dispensing pressure of the fluid.

[0003] Moreover, volumetric piston pumps generally
comprise a pump body, defining one or more cylinders,
and a head, fixed to the pump body and adapted for clos-
ing an end of each cylinder. Inside every cylinder a re-
ciprocating piston is slidably received, said piston being
adapted for defining, together with the corresponding cyl-
inder and the head, a respective compression chamber
having variable volume. The pistons are kinematically
connected to a drive shaft (using eccentrics) through a
respective rod-crank linkage, which is adapted for trans-
forming the rotary movement of the actuation shaft, im-
parted by an actuation motor, into a reciprocating linear
movement of the piston. Each compression chamber is
connected to the intake conduit through arespective one-
way intake valve and to the delivery manifold through a
respective one-way delivery valve.

[0004] The high pressure of the fluid delivered by the
end nozzle is ensured by the sealing system of the fluid
on the pistons and by the materials used to ensure the
suitable lifetime of the sealing system.

[0005] Aknown efficientsealing systemis the so-called
"double gasket sealing system", which consists, for every
piston, of a high-pressure gasket of more rigid material
(for example rubber and cloth) and of a low-pressure gas-
ket of softer material (rubber).

[0006] Thedouble gasketsealing systemis particularly
efficient since the high-pressure gasket, due to the high
pulsating loads, tends, by wearing, to allow leaks to come
out that are held by a low-pressure gasket that prevents
them from being directed towards the rod-crank linkage,
but are collected in a chamber interposed between the
high-pressure gasket and the low-pressure gasket from
which they are reintroduced into the intake conduit
through a suitable channel.

[0007] The high-pressure gasket, during the operation
of the pump, is immersed in the fluid and is lubricated
and cooled by it in an optimal manner, reducing the fric-
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tion that generates the wearing thereof.

[0008] The low-pressure gasket, on the other hand,
due to the position thereof, cannot be easily lubricated,
since the chamber interposed between the high-pressure
gasketand the low-pressure gasketis constantly emptied
due to the depression existing in the intake conduit (es-
pecially since in the priming step, operating without lu-
brication, it will tend to overheat and wear the sealing lip
in contact with the piston) and, also in the case in which
the pump is supercharged, it is found that there can be
air pockets in the upper part of the chamber interposed
between the high-pressure gasket and the low-pressure
gasket, said air pockets being difficult to evacuate due
to the lack of escape paths, such air is, however, harmful
and causes the erosion of the surface of the pistons or
of the head in particular in the compression chambers of
the liquid.

[0009] The pistons, moreover, in orderto withstand the
loads and the wear generated by the high pressures, are
generally made of sintered ceramic or other very hard
materials, which are difficult to work and thus expensive.
[0010] A known volumetric piston pump having the
technical features recited in the preamble of claim 1 is
disclosed in document EP2728190. A purpose of the
present invention is to overcome the aforementioned
drawbacks of the prior art, in a simple, rational and low-
cost solution.

[0011] Such purposes are achieved by the character-
istics of the invention given in the independent claim. The
dependent claims outline preferred and/or particularly
advantageous aspects of the invention.

SUMMARY OF THE INVENTION

[0012] The invention, particularly, provides a volumet-
ric piston pump that comprises:

- acasing (or head) equipped with a cylinder and de-
fining a compression chamber communicating with
an intake conduit and a delivery conduit;

- areciprocating piston slidable inside the cylinder and
delimiting the compression chamber;

- afirst gasket fixed to the casing inside the cylinder
and coaxially inserted on the piston;

- asecond gasket fixed to the casing inside the cylin-
der and coaxially inserted on the piston in distal po-
sition from the compression chamber with respect
to the first gasket;

- acollection chamber interposed and axially delimit-
ed between the first gasket and the second gasket;

- a recirculation conduit that connects the collection
chamber with the intake conduit, for example up-
stream of a one-way intake valve arranged in the
intake conduit; and

- alubrication conduit that connects the delivery con-
duit, for example downstream of a one-way delivery
valve arranged in the delivery conduit, with the col-
lection chamber.
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[0013] Thanks to such a solution, the flow of fluid that
from the lubrication conduit enters naturally into the col-
lection chamber makes it possible to improve the lubri-
cation and the cooling of the second (low-pressure) gas-
ket, reducing the wearing thereof and, therefore, increas-
ing the lifetime thereof (thus making it possible to de-
crease the maintenance interventions to restore the sec-
ond gasket itself).

[0014] At the same time, the flow of fluid that from the
lubrication conduit enters naturally into the collection
chamber makes it possible to wash possible residual air
bubbles or pockets that would otherwise accumulate in
the collection chamber, thus making it possible to reduce
the phenomenon of cavitation that degrades the surface
of the piston, compromising the seal between the first
and second gasket and the same piston. Therefore, such
a solution makes it possible to decrease the maintenance
interventions on expensive parts like the pistons.
[0015] According to an aspect of the invention, the vol-
umetric pump can comprise a nozzle, for example a neb-
ulizing nozzle orin any case one with a calibrated section,
which is arranged in the lubrication conduit (to intercept
the flow of fluid that crosses it).

[0016] Thanks to such a solution, the pressure of the
fluid inside the collection chamber can be limited with
respect to the high delivery pressure of the fluid itself
and, at the same time, the efficiency of lubrication and
cooling of the second (low-pressure) gasket and of evac-
uation ofthe air pockets presentin the collection chamber
can be increased without excessively affecting the loss
of flow rate of fluid to be dispensed.

[0017] Preferably, the lubrication conduit can be made
in the casing.
[0018] Thanks to this, the lubrication conduit is partic-

ularly compact and functional. According to an aspect of
the invention, the casing can comprise a plurality of cyl-
inders, each equipped with a respective collection cham-
ber, in which a respective reciprocating piston is re-
ceived.

[0019] In such an aspect a first embodiment of the vol-
umetric pump can provide for a lubrication conduit for
every collection chamber of each cylinder.

[0020] Therefore, the volumetric pump comprises as
many lubrication conduits as there are collection cham-
bers, i.e. as there are cylinders, allowing the efficient lu-
brication and cooling of each second (low-pressure) gas-
ket and the efficient evacuation of air pockets from the
respective collection chambers.

[0021] Insuchanaspect, a second and alternative em-
bodiment of the volumetric pump can provide for a single
lubrication conduit that connects the delivery conduit with
a single collection chamber of the plurality of collection
chambers; in this case the collection chamber connected
to the lubrication conduit can then be connected to the
other collection chambers, i.e. placed in fluid communi-
cation with them, through a respective service channel.
[0022] Thanks to such a solution, it is possible to opti-
mise the production costs of the volumetric pump while
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at the same time allowing the efficient lubrication and
cooling of each second (low-pressure) gasket and the
efficient evacuation of the air pockets from the respective
collection chambers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Further characteristics and advantages of the
invention will become clearer from the following descrip-
tion provided as a non-limiting example, with the help of
the figures illustrated in the attached tables.

Figure 1 is a section view of a first embodiment of a
volumetric piston pump carried out according to a
plane containing the axis of a piston.

Figure 2 is a section view along the section line IlI-11
of figure 1.

Figure 3 is an enlargement of the detail Il of figure 1.
Figure 4 is a section view of a second embodiment
of a volumetric piston pump carried out according to
a plane containing the axis of a piston (central).
Figure 5 is a section view along the section line V-V
of figure 4.

Figure 6 is an enlargement of the detail VI of figure 4.

BEST EMBODIMENT OF THE INVENTION

[0024] With particular reference to such figures, refer-
ence numeral 10 globally indicates a volumetric piston
pump, which can be installed on a pressure washer or
on another machine or system for distributing or dispens-
ing pressurised fluids (typically water), for example for
industrial washing.

[0025] The volumetric pump 10 comprises an outer
casing, commonly called head 20 defining a cylinder 21
with which a reciprocating piston 30 is associated so as
to be able to slide in the axial direction.

[0026] The reciprocating piston 30, together with the
corresponding cylinder 21 and the head 20, defines a
respective compression chamber 22 having variable vol-
ume.

[0027] The volumetric pump 10, in the example, com-
prises a plurality (in the example 3 in number) of (identi-
cal) cylinders 21, for example parallel and equidistant,
with each of which a respective reciprocating piston 30
isassociated so as to be able to slide in the axial direction,
defining a respective compression chamber 22.

[0028] The volumetric pump 10 comprises an intake
manifold 23 and a delivery manifold 24, both of which
can be made in the head 20.

[0029] Eachcompression chamber?22 canbe connect-
ed to the intake manifold 23 through a respective intake
pipe 25, forexample through a respective intake valve 26.
[0030] The intake manifold 23 opens outside of the
head 20 through an inlet opening (not illustrated) and,
together with each intake pipe 25 defines (the end seg-
ment distal from the compression chamber 22 of) an in-
take conduit of the volumetric pump 10.
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[0031] Moreover, each compression chamber 22 can
be connected to the delivery manifold 24 through a re-
spective delivery pipe 27, for example through a respec-
tive delivery valve 28.

[0032] The delivery manifold 24 opens outside of the
head 20 through an outlet opening (not illustrated) and,
together with each delivery pipe 27 defines (the end seg-
ment distal from the compression chamber 22 of) a de-
livery conduit of the volumetric pump 10.

[0033] The intake valves 26 and the delivery valves 28
can be automatic one-way valves and are per se con-
ventional.

[0034] The inlet opening of the intake conduit (i.e. of
the intake manifold 23) can be connected to a tank con-
taining the fluid to be pumped, whereas the outlet opening
of the delivery conduit (i.e. of the delivery manifold 24)
can be connected to a dispensing device, for example to
a dispensing gun or rod, which can be equipped with
suitable valve members adapted for selectively opening
and closing the dispensing of the fluid following a manual
actuation. Each reciprocating piston 30 comprises a cy-
lindrical jacket 31, typically made of ceramic material,
which is coaxially slotted onto a support stem 32, typically
made of metallic material like steel.

[0035] The support stem 32 is coaxially formed in a
single body with a rear cylindrical trunk 33 of increased
diameter, from which it is separated by a shoulder 34.
[0036] The cylindrical jacket 31 is axially locked be-
tween the shoulder 34 and a lock nut 35 screwed to the
free end of the support stem 32.

[0037] Thereartrunk 33islocalized outside of the head
20 and is arranged inside a case 50 fixed to the head 20
itself, for example slidably slotted inside a cylindrical
guide seat 51 formed in the case 50.

[0038] The case 50 houses a crankshaft 52 and a con-
necting rod 53, which is articulated both to the rear trunk
33 and to the crankshaft 52, so as to make a thrusting
crank gear (of the rod-crank type) adapted for transform-
ing the rotary motion of the crankshaft 52 into a recipro-
cating movement of the reciprocating piston 30 along the
direction defined by its own longitudinal axis A. The ro-
tation of the crankshaft 52 is actuated by a motor (not
illustrated) arranged outside of the case 50.

[0039] A lip annular gasket 54 is coaxially interposed
between the rear trunk 33 and the cylindrical guide seat
51, fixedly connected to the latter, so as to hold the lu-
bricant oil for the joints of the connecting rod 53 with the
crankshaft 52 and the rear trunk 33 inside the case 50.
[0040] The sealing of each compression chamber 22
is entrusted to respective two annular gaskets that are
fixed to the head 20, for example inside the cylinder 21
and that are coaxially slotted onto the cylindrical jacket
31 of the reciprocating piston 30.

[0041] In particular, each compression chamber 22 is
delimited by a first annular gasket 60, called high-pres-
sure gasket, which is directly subjected to the pressure
of the compression chamber 22 and is coaxially inserted
in a suitable annular seat formed in the respective cylin-
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der 21, and a second annular gasket 61, called low-pres-
sure gasket, which is also coaxially inserted in a suitable
annular seat formed in the respective cylinder 21 and is
arranged a greater distance from the top of the recipro-
cating piston 30 with respect to the first gasket 60.
[0042] The first gasket 60 has the purpose of holding
the fluid to be pumped inside the compression chamber
22, whereas a purpose of the second gasket 61 is that
of holding the fluid losses that can sometimes get past
the first gasket 60, preventing them from being able to
leak into the case 50 and, at the same time allowing the
recovery thereof (as will be described more clearly here-
inafter).

[0043] In the illustrated example, the first gasket 60 is
a gasket of more rigid material (for example a bi-compo-
nent material made from rubber and cloth) with respect
to the material that constitutes the second gasket 61 (for
example a single-component material made of only rub-
ber).

[0044] Ingreaterdetail,in each cylinder21 an enlarged
receiving seat is defined, formed in the head and distal
from the top of the respective reciprocating piston 30,
which is coaxial to the cylinder 21 itself and defines the
opening thereof through which the reciprocating piston
30 penetrates into the compression chamber 22.
[0045] The first gasket 60 is housed inside the receiv-
ing seat and is axially locked between a support ring 62,
forexample fixed by interference inside the receiving seat
itself, and a shoulder that separates the receiving seat
from the compression chamber 22.

[0046] The support ring 62 also has an inner radial
opening in which the second gasket 61 is received, so
that it can project radially towards the cylindrical jacket
31 of the reciprocating piston 30.

[0047] Between thefirstgasket 60 andthe second gas-
ket 61, moreover, the support ring 62 has a plurality of
radial grooves of full extension, i.e. passing from one side
to the other thereof, which, for example, are connected
with the radial opening in which the second gasket 61 is
received through a radial constriction.

[0048] A further annular gasket, in this case a sealing
O-ring, can be coaxially interposed between the support
ring 62 and the receiving seat, for example at or close to
the end thereof distal from the top of the reciprocating
piston 30. Axially along the cylinder 21 (and around the
cylindrical jacket 31 of the reciprocating piston 30) be-
tween the first gasket 60 and the second gasket 61 a gap
is defined that defines a collection chamber 65, for ex-
ample substantially of annular or toroidal shape, which
is intended to receive the losses of fluid that can some-
times get past the first gasket 60.

[0049] In the example, the collection chamber 65 is
defined by the radial grooves and by the radial construc-
tion of the support ring 62 (and by the cylindrical jacket
31 of the reciprocating piston 30).

[0050] This collection chamber 65 is separated from
the compression chamber 22 through the first gasket 60;
itis separated from the external environment through the
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aforementioned further annular gasketand itis separated
from the internal environment of the case 50 through the
second gasket 61.

[0051] The volumetric pump 10 also comprises a re-
circulation conduit 70 which places the collection cham-
ber 65 in fluid communication with the intake conduit, in
particular in the example the intake manifold 23, up-
stream of the intake valve 26 in the crossing direction of
the fluid from the inlet opening to the compression cham-
ber 22.

[0052] In particular, it is possible to provide for a recir-
culation conduit 70 for each compression chamber 22,
in this case each collection chamber 65 is connected to
the intake conduit, in particular to the intake manifold 23,
through a respective recirculation conduit 70.

[0053] Each recirculation conduit 70 is for example
made in the head 20, for example by milling, and has a
first end that opens into the collection chamber 65 and
an opposite second end that opens into the intake con-
duit, i.e. into the intake manifold 23.

[0054] Thanks to the recirculation conduit 70, the fluid
that from the compression chamber 22 leaks through the
first gasket 60, is collected in the collection chamber 65
and from here it can be recovered at the intake of the
volumetricpump 10, i.e. reintroduced into the intake man-
ifold 23, through the recirculation conduit 70.

[0055] Particularly, the volumetric pump 10 comprises
a lubrication conduit 80 which places the delivery conduit,
in particular in the example the delivery manifold 24, pref-
erably downstream of the delivery valve 28 in the crossing
direction of the fluid from the compression chamber 22
to the outlet opening, in fluid communication with the col-
lection chamber 65.

[0056] The lubrication conduit 80 is made in the head
20, for example by milling, and has a first end that opens
into the collection chamber 65 and an opposite second
end that opens into the delivery conduit, i.e. into the de-
livery manifold 24.

[0057] Forexample, the first end of the lubrication con-
duit 80 that opens into the collection chamber 65 is sub-
stantially diametrically opposite to the first end of the re-
circulation conduit that opens into the same collection
chamber 65.

[0058] In the example, the lubrication conduit 80 has
an axial segment, for example proximal to the second
end, which has an internal threading.

[0059] Preferably, the volumetric pump 10 comprises
a nozzle 81, for example a nebulizing nozzle, which is
arranged inside the lubrication conduit 80, for example
screwed to the internal threading thereof.

[0060] The nozzle 81 comprises an axially passing in-
ner channel, for example having a calibrated minimum
diameter, for example of 0.1 mm, which allows the neb-
ulization of the fluid that crosses it.

[0061] In the example, the inner channel has a mini-
mum diameter at the axial end of the nozzle 81 itself
proximal to the second end of the lubrication conduit 80
(the inner channel also has sections with increasing di-
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ameter up to the opposite axial end thereof).

[0062] This does not rule out the possibility that the
lubrication conduit 80 can itself constitute a nozzle (neb-
ulizer) or have a (minimum) inner diameter such as to
allow the nebulization of the fluid that crosses it.

[0063] Thanks to the lubrication conduit 80, a minimal
part of the (high-pressure) fluid that is sent from the com-
pression chamber 22 to the delivery conduit, preferably
to the delivery manifold 24, can be tapped through the
lubrication conduit 80 and, thus, through the nozzle 81,
and be sent - thus nebulized - in the collection chamber
65.

[0064] The pressurised nebulized fluid that, through
the lubrication conduit 80 is introduced into the collection
chamber 65, actually fills the collection chamber 65 and,
therefore, promotes the cooling and the lubrication of the
second gasket 61 (i.e. the low-pressure gasket).

[0065] Atthe same time, the pressurised nebulized flu-
id that is introduced through the lubrication conduit 80
into the collection chamber 65 exerts a thrust that pushes
possible accumulations of residual air that would other-
wise accumulate in the collection chamber 65 itself and
that would cause cavitation and, therefore, the deterio-
ration of the cylindrical jacket 31 of the reciprocating pis-
ton 30 jeopardising the seal of the first gasket 60 and of
the second gasket 61 themselves outside of the collec-
tion chamber 65, through the recirculation conduit 70.
[0066] In a first embodiment shown in figures 1-3, the
volumetric pump 10 comprises a plurality of lubrication
conduits 80, in particular a lubrication conduit 80 (with
respective nozzle 81) for each compression chamber 22
(and each collection chamber 65).

[0067] Inthis case, therefore, each collection chamber
65 is connected to the delivery conduit, in particular to
the delivery manifold 24, through a respective lubrication
conduit 80 possibly equipped with a respective nozzle 81.
[0068] Inasecond and alternative embodiment shown
in figures 4-6, the volumetric pump 10 has a single lubri-
cation conduit 80, preferably with a respective nozzle 81,
said single lubrication conduit 80 connecting the delivery
conduit, i.e. the delivery manifold 24, with a single col-
lection chamber 65, for example a central collection
chamber 65 of the volumetric pump 10.

[0069] Insuch anembodiment, itis possible to provide
that the collection chamber 65 that is connected to the
lubrication conduit 80, as described above, is connected
to the other collection chambers 65 through a respective
service channel 90, for example radial.

[0070] Each service channel can be a through hole or
a milling (enlarged) that connects a collection chamber
65 (peripheral) with the collection chamber 65 (central)
into which (the first end of) the lubrication conduit 80
opens.

[0071] Inthe example shown, relative to such a second
embodiment of the volumetric pump 10, the volumetric
pump itself has a single lubrication conduit 80, but a plu-
rality of recirculation conduits 70 (one for each collection
chamber 65).
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[0072] However, this does not rule out the possibility
thatin such a second embodimentitis possible to provide
for the volumetric pump 10 to also be able to have a
single recirculation conduit 70 that connects the intake
conduit, i.e. the intake manifold 23, with a single collection
chamber 65, for example the central collection chamber
65 of the volumetric pump 10 or a different collection
chamber 65 (for example peripheral).

[0073] Again alternatively, in such a second embodi-
ment it is possible to provide that the volumetric pump
10 has a plurality of recirculation conduits 70, one for
each collection chamber 65 (peripheral) into which the
lubrication conduit 80 does not open.

[0074] In practice, it has been observed that, thanks
to the pressure gradient existing between the delivery
conduit, i.e. the delivery manifold 24, and the intake con-
duit, i.e. the intake manifold 23, each collection chamber
65 is always hit by a flow of fluid (calibrated and nebulized
through the nozzle 81, i.e. the minimum passage section
thereof) that, entering from the lubrication conduit 80,
crosses it in the circumferential direction to then come
out from the recirculation conduit 70.

[0075] Such aflow of fluid (nebulized and continuous),
as stated above, always contains a certain amount of
fluid coming from the intake of the pump 10, which is held
inside the gap also thanks to the second gasket 61, and
promotes the cooling and the lubrication of the second
gasket 61 (i.e. the low-pressure gasket) and, at the same
time, allows the collection chamber to be washed of pos-
sible accumulations or residual air pockets that would
otherwise accumulate in the collection chamber 65 itself.
[0076] The invention thus conceived can undergo nu-
merous modifications and variants all of which are en-
compassed by the inventive concept.

[0077] Moreover, all of the details can be replaced by
other technically equivalent elements.

[0078] In practice, the materials used, as well as the
contingent shapes and sizes, can be whatever according
to the requirements without for this reason departing from
the scope of protection of the following claims.

Claims
1. A volumetric piston pump (10) comprising:

- a casing (20) equipped with a cylinder (21) de-
fining a compression chamber (22) communi-
cating with an intake conduit (23,25) and a de-
livery conduit (24,27);

- a reciprocating piston (30) slidable within the
cylinder (21) and delimiting the compression
chamber (22);

- a first gasket (60) attached to the casing (20)
within the cylinder (21) and coaxially inserted on
the reciprocating piston (30);

- a second gasket (61) attached to the casing
(20) within the cylinder (21) and coaxially insert-
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ed on the reciprocating piston (30) in the distal
position from the compression chamber (22)
with respect to the first gasket (60);

- a collection chamber (65) interposed and axi-
ally delimited between the first gasket (60) and
the second gasket (61);

- arecirculation conduit (70) which connects the
collection chamber (65) with the intake conduit
(23,25);

characterized in that the volumetric piston
pump (10) comprises:

- a lubrication conduit (80) which connects the
delivery conduit (24,27) with the collection
chamber (65).

The volumetric piston pump (10) according to claim
1, which comprises a nozzle (81) located in the lu-
brication conduit (80).

The volumetric piston pump (10) according to claim
1, wherein the lubrication conduit (80) is implement-
ed in the casing (20).

The volumetric piston pump (10) according to claim
1, wherein the casing (20) comprises a plurality of
cylinders (21), within which a respective reciprocat-
ing piston (30) is housed, as well as a corresponding
plurality of collection chambers (65).

The volumetric piston pump (10) according to claim
4, which comprises a lubrication conduit (80) for eve-
ry collection chamber (65) of each cylinder (21).

The volumetric piston pump (10) according to claim
4, which comprises a single lubrication conduit (80)
connecting the delivery conduit (24,27) to a single
collection chamber (65) of the plurality of chambers
(65), the collection chamber (65) connected to the
lubrication conduit (80) being connected to the other
collection chambers (65) via a corresponding service
channel (90).

The volumetric piston pump (10) according to claim
1, wherein in the intake conduit (23,25) a one-way
intake valve (26) is installed.

The volumetric piston pump (10) according to claim
1, wherein in the delivery conduit (24,27) a one-way
delivery valve (28) is installed.
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