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wherein each distribution mouth (85,165) is adapted to
be connected to a respective pumping chamber (15) of
the pump (10), and wherein the body (75,155) consists
of a monoblock made of plastic material.
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Description

TECHNICAL FIELD

[0001] The present invention concerns a manifold for
a multi-stage pump equipped with a plurality of pumping
chambers, in particular a manifold for a multi-stage mem-
brane pump.

PRIOR ART

[0002] Pumps generally comprise a casing, a head
fixed to the casing and a pumping chamber formed in the
head and equipped with a suction duct and a delivery
duct that open into the pumping chamber.

[0003] Multi-stage pumps are equipped with a plurality
of pumping chambers arranged parallel to one another
and are usually equipped with a suction manifold, which
takes the work fluid coming from a tank to the suction
duct of each pumping chamber, and a delivery manifold,
which collects the pressurised fluid coming out from the
delivery ducts and sends it towards a single outlet, con-
nected in various ways to a tool and/or a device for dis-
pensing the pressurised fluid.

[0004] Such manifolds are commonly made in a single
monolithic body made of aluminium in order to keep the
weight of the pump down.

[0005] A problem of this solution is the relatively high
cost of the material used. Alternatively, the manifolds can
be made of many elements of polymeric material, for ex-
ample obtained through injection moulding, which are
assembled to make the manifold.

[0006] In order to assemble such elements, it is nec-
essary to use sealing gaskets and means for fixing be-
tween one element and the other that are used to avoid
losses of the work fluid, and it is thus clear that, consid-
ering the time needed for assembly as well as the cost
of the gaskets and of the fixing means, this solution also
has relatively high costs.

[0007] Therefore, there is a great need to reduce the
production costs of such manifolds, in a simple, rational
and low-cost solution.

[0008] A purpose of the present invention is therefore
to satisfy such requirements. Such purposes are accom-
plished by the characteristics of the invention given in
the independent claims.

[0009] The dependent claims outline preferred and/or
particularly advantageous aspects of the invention.

SUMMARY OF THE INVENTION

[0010] Theinvention provides adelivery and/or suction
manifold for a multi-stage pump equipped with a plurality
of pumping chambers, wherein the manifold comprises:
a body shaped to define a duct having an access mouth
and a plurality of distribution mouths, wherein each dis-
tribution mouth is adapted to be connected to arespective
pumping chamber of the pump, wherein the body con-
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sists of amonoblock made of plastic (polymeric) material.
[0011] Thanks to such a solution a manifold for a multi-
stage pump is provided, i.e. equipped with a plurality of
pumping chambers in parallel, the cost of which is par-
ticularly low and the manifold made of plastic material
does not have joints and relative seals.

[0012] Preferably, the body can be made through ro-
tational moulding of plastic material.

[0013] In this way, no further processing is necessary
tomake the ductinside the body, thus making the solution
particularly cost-effective.

[0014] According to another aspect of the invention,
the duct can be shaped like a path closed in a loop.
[0015] In this way, the duct does not obstruct the con-
nection of the pump, on which the manifold is installed,
to a drive shaft, for example a power take-off.

[0016] The same advantage is helped to be obtained
by another aspect of the invention according to which the
body has a substantially annular shape.

[0017] According to a further aspect of the invention,
the duct can comprise a withdrawal mouth distinct from
the access mouth and from the distribution mouths.
Thanks to such a solution the manifold makes it possible
to send the pressurised fluid to many devices, for exam-
ple dispensers.

[0018] According to another aspect of the invention,
each distribution mouth can comprise a plate for fixing
to the respective pumping chamber of the pump.
[0019] In this way, an optimal seal is ensured at the
distribution mouths.

[0020] The invention also provides a multi-stage pump
comprising a plurality of pumping chambers and a deliv-
ery and/or suction manifold equipped with a body shaped
to define a duct having an access mouth and a plurality
of distribution mouths, wherein each distribution mouth
is connected to a respective pumping chamber of the
pump, wherein the body consists of a monoblock made
of plastic material.

[0021] Thanks to such a solution a pump is provided
equipped with a manifold that is cost-effective to make.
[0022] Preferably, each pumping chamber can com-
prise a delivery duct, each distribution mouth of the man-
ifold being connected to a respective delivery duct, and
a suction duct, each distribution mouth of the manifold
being connected to a respective suction duct.

[0023] According to another aspect of the invention,
between each pumping chamber and the respective dis-
tribution mouth an automatic unidirectional valve can be

arranged.

[0024] Inthisway, refluxes of pressurised fluid are pre-
vented.

[0025] According to a further aspect of the invention,

the distribution mouth can comprise a housing seat of
said unidirectional valve.

[0026] In this way, it is not necessary to work the head
of the pump to obtain the housing for the valve.

[0027] The invention also provides a method for mak-
ing a manifold made of plastic material for multi-stage
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pumps comprising the steps of: obtaining a monoblock
body equipped with an inner cavity shaped like a duct
through rotational moulding and perforating a wall of the
monoblock body by making at least one through opening
on it along the duct defining an access mouth of a man-
ifold for multi-stage pumps and a plurality of through holes
along the duct each defining a distribution mouth of a
manifold for multi-stage pumps.

[0028] Thanks to such a solution, making the manifold
is particularly quick, cost-effective and rational.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Further characteristics and advantages of the
invention will become clearer from reading the following
description provided as an example and not for limiting
purposes, with the help of the figures illustrated in the
attached tables.

Figure 1 is a perspective view of a delivery manifold
according to the invention.

Figure 2 is a front view of figure 1.

Figure 3 is a section view according to the plane llI-
Il of figure 2

Figure 4 is a side view of figure 1.

Figure 5 is a section view according to the plane V-
V of figure 4.

Figure 6 is a section view corresponding to that of
figure 5 of a suction manifold according to the inven-
tion.

Figure 7 is a perspective view of a pump equipped
with the suction manifold and the delivery manifold.
Figure 8 is a front view of figure 6.

Figure 9 is a partial section view according to the
section line VIII-VIII of figure 7.

DETAILED DESCRIPTION

[0030] With particular reference to figures 7 to 9, a mul-
ti-stage pump, for example of the membrane type,
equipped with a plurality of pumping chambers 15, has
been globally indicated with 10.

[0031] Itshould be specified that in this description the
term multi-stage pump is meant to indicate a pump in
which the pumping chambers are parallel to one another,
i.e. in which the pressure difference between upstream
and downstream of every pumping chamber is the same
for all of the pumping chambers. The pump 10 comprises
a casing 20 and a shaft 25, which is rotatably associated
with said casing 20 and at least partially contained in it.
[0032] Said shaft 25 comprises a cam (not illustrated)
rotating as a unit with the shaft itself.

[0033] Moreover, the shaft 25 comprises a grooved
tang 30 adapted for being coupled with a matching
grooved tang of a drive shaft, for example of a power
take-off of a vehicle.

[0034] Forexample, the shaft 25 can comprise an end
projecting externally from the casing 20, equipped with
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said grooved tang 30.

[0035] The pump 10 can be equipped with a protective
collar (not illustrated) adapted for wrapping around the
grooved tang 30 in the radial direction.

[0036] For example, the pump 10 comprises a tank of
lubricating fluid T fixed to the casing 20, for example out-
side of it.

[0037] The pump 10 comprises a foot 35, for example
two feet 35, fixedly connected to the casing 20 and adapt-
ed for supporting the pump 10 resting on a flat surface
so that the axis of the shaft 25 is substantially parallel to
the plane on which said flat surface lies.

[0038] The feet 35 each comprise a plurality of holes
adapted for allowing the pump 10 to be fixed to a vehicle
or a tool through threaded connections.

[0039] The pump 10 is equipped with a plurality of cyl-
inders 40, for example three of them, the central axes of
which are perpendicular to the axis of the shaft 25. Each
cylinder 40 is made inside the casing 20.

[0040] For example, the cylinders 40 are equally an-
gularly spaced apart with respect to the axis of the shaft
25.

[0041] The pump 10 comprises a plurality of pistons
(not illustrated), each slidably received in a respective
cylinder 40 and associated with the shaft 25 through a
connecting rod (not illustrated), which at one end is
hinged to the piston and at the opposite end has a con-
cave surface on which the cam of the shaft 25 slides.
[0042] The pump 10 is equipped with a plurality of
heads 45, for example three of them, each fixed to the
free end of a respective cylinder 40 and in which the
respective pumping chamber 15 is formed.

[0043] Each pumping chamber 15 is partially delimited
by an elastic membrane (notillustrated), which is deform-
able, under the thrust of the piston, between a first posi-
tion in which the volume of the pumping chamber 15 is
maximum and a second position in which the volume of
the pumping chamber 15 is minimum. Moreover, every
pumping chamber 15 comprises a delivery duct 50 and
a suction duct 55 formed in the respective head 45, each
of which is equipped with an inner opening communicat-
ing with the pumping chamber 15 and an opposite outer
opening 65, for example having a circular shape, formed
on an outer surface of the head 45.

[0044] Preferably, the outer openings 65 of the delivery
ducts 50 lie on a same plane, distinct from the plane on
which the outer openings 65 of the suction ducts 55 lie.
[0045] Moreover, the outer openings 65 are equally
angularly space apart with respect to the axis of the shaft
25.

[0046] With particular reference to figures 6 to 9, the
pump 10 comprises a suction manifold 70, adapted for
placing a source of a fluid to be pressurised in commu-
nication with each pumping chamber 15.

[0047] The suction manifold 70 comprises a body 75,
as will be described more clearly hereinafter, equipped
with an inner cavity defining a duct 80.

[0048] The duct 80 is shaped like a longitudinal path P.
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[0049] For example, the path P is closed in a loop.
[0050] In the preferred embodiment the closed path P
approximates the perimeter of an equilateral triangle (see
figure 5).

[0051] Specifically, said equilateral triangle has sides
lying on a same plane and curved, i.e. equipped with a
concavity facing towards the centre of the triangle itself.
[0052] This does not rule out the possibility that, alter-
natively, the path P defined by the duct 80 can approxi-
mate a circle or an ellipse or any polygon.

[0053] Intheillustrated embodiment, the duct 80 com-
prises a plurality of longitudinal segments.

[0054] For example, the duct 80 comprises a first lon-
gitudinal segment 80a, a second longitudinal segment
80b and a third longitudinal segment 80c.

[0055] Everysegment 80a,80b,80c forms a side of the
triangular path P.

[0056] Preferably, the first segment 80a, the second
segment 80b and the third segment 80c have a closed
cross section (i.e. substantially perpendicular to a longi-
tudinal axis of the segment itself), for example of rectan-
gular shape (with rounded vertices).

[0057] The duct 80 can also comprise a plurality of
chambers 80d, each arranged between two longitudinal
segments and arranged in fluid communication with
them.

[0058] For example, the duct 80 comprises a plurality
of chambers 80d, for example three of them, each adapt-
ed for connecting the ends of two adjacent segments
80a,80b,80c.

[0059] Said chambers 80d are arranged at the vertices
of the triangle defined by the path P of the duct 80.
[0060] The chambers 80d are shaped like cylindrical
surfaces, for example equipped with a central axis per-
pendicular to the longitudinal axes of the adjacent longi-
tudinal segments

[0061] For example, such cylindrical surfaces com-
prise joining openings adapted for placing every chamber
80d in communication with the respective adjacent seg-
ments.

[0062] The chambers 80d have a larger cross section
than the cross section of the longitudinal segments.
[0063] The duct 80 of the suction manifold 70 compris-
es a plurality of distribution mouths 85, for example cir-
cular in shape, formed in the body 75.

[0064] Each distribution mouth 85 is connected to the
suction duct 55 of a respective pumping chamber 15.
[0065] In the preferred embodiment, the duct 80 com-
prises three distribution mouths 85, one for every pump-
ing chamber 15.

[0066] This does not rule out the possibility that the
duct 80 can comprise more than 3 distribution mouths
85, for example one for every pumping chamber 15. The
distribution mouths 85 all face in the same direction, for
example said distribution mouths 85 lie on a same plane.
[0067] The distribution mouths 85 are equally spaced
apart along the duct 80.

[0068] Forexample, every distribution mouth 85 is po-
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sitioned between at least two adjacent segments
80a,80b,80c.

[0069] Specifically, every distribution mouth 85 is
formed at a respective chamber 80d.

[0070] Moreover, the central axes of the distribution
mouths 85 are substantially perpendicular to the longitu-
dinal axes of the adjacent segments 80a,80b,80c. For
example, the distribution mouths 85 have a central axis
arranged close to, for example at, a respective vertex of
the triangle identified by the path P of the duct 80.
[0071] Every distribution mouth 85 is equipped with a
centring ring 90.

[0072] The centring ring 90 is equipped with an outer
surface 100, for example cylindrical.

[0073] The outer surface 100 has its central axis par-
allelto the central axis of the respective distribution mouth
85.

[0074] Each distribution mouth 85 also comprises a
fixing plate 110.

[0075] Such a plate 110 has a pair of through holes
115, for example arranged beside the respective distri-
bution mouth 85 in diametrically opposite positions with
respect to it.

[0076] The through holes 115 have central axes par-
allelto the central axis of the respective distribution mouth
85.

[0077] Every through hole 115 comprises a bushing
120, for example made of metallic material, inserted con-
centrically to it.

[0078] The duct80 of the suction manifold 70 also com-
prises an access mouth 125, for example circular in
shape, formed in the body 75.

[0079] Said access mouth 125 places the duct 80 in
communication with the outside. In particular, the access
mouth 125 of the suction manifold 70 is adapted for being
connected, for example through pipes, to a container of
a fluid to be pressurised.

[0080] The access mouth 125 is preferably arranged
between two distribution mouths 85 and is, for example,
equally spaced from them.

[0081] For example, the access mouth 125 is formed
in the first segment 80a of the duct 80.

[0082] Preferably, the access mouth 125 lies on a dif-
ferent plane from the plane on which the distribution
mouths 85 lie.

[0083] The access mouth 125 comprises a collar 125a
for removably fixing a tube, for example said collar 125a
projects towards the outside of the duct 80. Preferably,
the collar 125a has alongitudinal axis parallel to the plane
on which the distribution mouths 85 lie.

[0084] The body 75 shaped to define the duct 80 has
a substantially annular shape. In practice, the body 75 is
equipped with an inner surface 130, which delimits the
duct 80 in the radial direction, and with an outer surface
135, opposite to the inner surface 130.

[0085] The outer surface 135 defines a central opening
140, which does not communicate with the duct 80.
[0086] The body 75 has awall 145 (defined as the body
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portion 75 comprised between the outer surface 135 and
the inner surface 130) the thickness of which is practically
constant along the entire path P of the duct 80.

[0087] The body 75 consists of a monoblock made of
plastic material, for example through rotational moulding.
[0088] It should be specified that the term monoblock
is meant to indicate an object without joining points, i.e.
not made by the union of many parts and in which any
sections consists of the same body.

[0089] Furthermore, the term monoblock body is
meant to indicate a body consisting of the solidification
of a single volume of a fluid.

[0090] The plastic material of which the body 75 con-
sists can for example be polyethylene, polypropylene or
polyamide.

[0091] The suction manifold 70 is fixed to the pump 10
through threaded membersinserted, through the through
holes 115 (and the bushings 120) of every fixing plate
110, in suitable threaded holes formed in the correspond-
ing heads 45. The suction manifold 70 is fixed so that
every distribution mouth 85 faces the outer opening 65
of a respective suction duct 55.

[0092] Moreover, every centring ring 90 is inserted, for
example with low clearance, in a seat 95 formed in a
respective opening 65 of a suction duct 55 (see figure 9).
[0093] In practice, the outer surface 100 of the centring
ring 90 is inserted in contact in a matching inner surface
105, for example cylindrical, of the seat 95.

[0094] Inaddition, whenthe suction manifold 70 is fixed
to the pump 10, the central opening 140 of the outer sur-
face 135 of the body 75 wraps, with a lot of clearance,
around a grooved tang of the shaft 25 and for example,
a protective collar of said grooved tang (not illustrated in
the figures).

[0095] Between every distribution mouth 80 and every
respective pumping chamber 15 an automatic unidirec-
tional valve 215 is arranged, which is housed in a seat
220 formed in a respective suction duct 55.

[0096] Moreover, the pump 10 comprises a delivery
manifold 150, adapted for placing each pumping cham-
ber 15 in communication with a dispenser of the pressu-
rised fluid and/or a device fed by the pressurised fluid.
[0097] The delivery manifold 150 comprises a body
155, as will be explained better hereinafter, equipped with
a cavity shaped to define a duct 160 (see figure 6). The
duct 160 is shaped like a longitudinal path P,

[0098] Preferably, the path P of the duct 160 of the
delivery manifold 150 is identical to that of the duct 80 of
the suction manifold 70.

[0099] The duct 160 comprises a plurality of longitudi-
nal segments.
[0100] Forexample, the duct 160 comprises a first lon-

gitudinal segment 160a, a second longitudinal segment
160b and a third longitudinal segment 160c.

[0101] For example, said segments 160a,160b,160c
are shaped like the segments 80a,80b,80c of the duct
80 of the suction manifold 70.

[0102] Moreover, the duct 160 comprises a plurality of
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chambers 160d, each arranged between two longitudinal
segments of the duct 160 and placed in fluid communi-
cation with them.

[0103] For example, the duct 160 comprises three
chambers 160d, each adapted for connecting the ends
of two adjacent segments 160a,160b,160c.

[0104] Said chambers 160d are placed at the vertices
of the triangle defined by the path P of the duct 160.
[0105] The chambers 160d are shaped like cylindrical
surfaces, for example equipped with a central axis per-
pendicular to the longitudinal axes of the adjacent longi-
tudinal segments.

[0106] For example, such cylindrical surfaces com-
prise joining openings adapted for placing every chamber
160d in communication with the respective adjacent seg-
ments.

[0107] The chambers 160d have a larger cross section
than the cross section of the longitudinal segments.
[0108] The duct 160 of the delivery manifold 150 com-
prises a plurality of distribution mouths 165, for example
having a circular shape, formed in the body 155.

[0109] Inthe preferred embodiment, the duct 160 com-
prises three distribution mouths 165, one for every pump-
ing chamber 15.

[0110] This does not rule out the possibility that the
duct 160 can comprise more than 3 distribution mouths
165, for example one for every pumping chamber 15.
The distribution mouths 165 all face in the same direction,
for example said distribution mouths 165 lie on a same
plane.

[0111] Thedistribution mouths 165 of the delivery man-
ifold 150 are equally spaced apart along the duct 160.
[0112] For example, every distribution mouth 165 is
positioned between atleasttwo adjacent segments 160a,
160b, 160c.

[0113] Specifically, every distribution mouth 165 is
formed at a respective chamber 160d.

[0114] Moreover, the central axes of the distribution
mouths 165 are substantially perpendicular to the longi-
tudinal axes of the adjacent segments 160a,160b,160c.
For example, the distribution mouths 165 have a central
axis arranged close to, for example at, a respective vertex
of the triangle identified by the path P of the duct 160.
[0115] Every distribution mouth 165 of the delivery
manifold 150 is equipped with a centring ring 170.
[0116] The centring ring 170 is equipped with an outer
surface 180, for example cylindrical.

[0117] The outer surface 180 has a central axis parallel
to the central axis of the respective distribution mouth
165.

[0118] Each distribution mouth 165 of the delivery
manifold 150 also comprises a housing seat 190, inside
which an automatic unidirectional valve 195 of the pump
10 is at least partially received.

[0119] The housing seat 195 is at least partially con-
tained in arespective chamber 180d and can for example
be conical in shape with concavity facing towards the
pumping chamber 15.
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[0120] Each distribution mouth 165 of the delivery
manifold 150 comprises a fixing plate 225.

[0121] Such a plate 225 has a pair of through holes
230, for example arranged beside the respective distri-
bution mouth 165 in diametrically opposite positions with
respect to it.

[0122] Each through hole 230 comprises a bushing
235, for example made of metallic material, inserted con-
centrically to it.

[0123] The duct 160 of the delivery manifold 150 also
comprises an access mouth 240, for example having a
circular shape, formed in the body 155.

[0124] Said access mouth 240 places the duct 160 in
communication with the outside. In particular, the access
mouth 240 of the delivery manifold 150 is adapted for
being connected to a dispenser of the pressurised fluid
and/or a device fed by the pressurised fluid.

[0125] Theaccess mouth 240is arranged between two
distribution mouths 165 and is, for example, equally
spaced from them.

[0126] For example, the access mouth 240 is formed
in the first segment 160a of the duct 160.

[0127] Preferably, the access mouth 240 lies on a dif-
ferent plane from the plane on which the distribution
mouths 165 lie.

[0128] The access mouth 240 comprises a collar 240a
for removably fixing a tube, for example said collar 240a
projects towards the outside of the duct 160. Preferably,
the collar 240a has a longitudinal axis parallel to the plane
on which the distribution mouths 165 lie.

[0129] The duct 160 of the delivery manifold 150 com-
prises at least one withdrawal mouth 245, for example
adapted for being connected to a further dispenser and/or
a further device fed by the pressurised fluid.

[0130] The withdrawal mouth 245 is formed in the body
160 and, for example, has a circular shape.

[0131] Preferably, the duct 160 of the delivery manifold
150 comprises two withdrawal mouths 245.

[0132] However, this does not rule out the possibility
that the duct 160 can comprise a greater number of with-
drawal mouths 245.

[0133] Every withdrawal mouth 245 is distinct from the
access mouth 240 and can, for example, have a smaller
passage areathan the passage area of the access mouth
240.

[0134] Each withdrawal mouth 245 is arranged be-
tween two distribution mouths 165 of the delivery mani-
fold 150 and is, for example, equally spaced from them.
Preferably, the withdrawal mouths 245 place the second
segment 160b and the third segment 160c of the duct 80
in communication with the outside. Every withdrawal
mouth 245 lies on a different plane from the plane on
which the distribution mouths 165 lie.

[0135] Each withdrawal mouth 245 comprises a collar
245a for removably fixing a tube, for example said collar
245a projects towards the outside of the duct 160. Pref-
erably, the collar 245a has a longitudinal axis parallel to
the plane on which the distribution mouths 165 lie.
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[0136] Each withdrawal mouth 245 comprises a
threading, for example formed on an inner surface of the
collar 245a, for removably fixing a tube equipped with a
matching threading.

[0137] The body 155 of the delivery manifold 150
shaped to define the duct 160 has a substantially annular
shape.

[0138] In practice, the body 155 is equipped with an
inner surface 250, which delimits the duct 160 in the radial
direction, and with an outer surface 255, opposite to the
inner surface 250.

[0139] The outer surface 250 defines a central opening
260, which does not communicate with the duct 160.
[0140] The body 155 has a wall 265, defined as the
body portion 155 comprised between the outer surface
255 and the inner surface 250, the thickness of which is
practically constant along the entire path P of the duct
160.

[0141] The body 155 consists of a monoblock made of
plastic material, for example through rotational moulding.
[0142] The plastic material can for example be poly-
ethylene, polypropylene or polyamide.

[0143] The delivery manifold 150 is fixed to the pump
10 through threaded members inserted, through the
through holes 230 (and the bushings 235) of every fixing
plate 225, in suitable threaded holes formed in the cor-
responding heads 45. The delivery manifold 150 is fixed
so that every distribution mouth 165 faces the outer open-
ing 65 of a respective delivery duct 50.

[0144] Moreover, every centring ring 170 is inserted,
for example with low clearance, in a seat 175 formed in
a respective opening 65 of a delivery duct 50 (see figure
9).

[0145] Inpractice, the outer surface 180 of the centring
ring 170 is inserted in contact in a matching inner surface
185, for example cylindrical, of the seat 175.

[0146] In addition, when the delivery manifold 150 is
fixed to the pump 10, the central opening 260 of the outer
surface 255 of the body 155 wraps, with alot of clearance,
around the grooved tang 30 of the shaft 25 and for ex-
ample, a protective collar of said grooved tang (not illus-
trated in the figures).

[0147] Between every distribution mouth 165 of the de-
livery manifold 150 and every respective pumping cham-
ber 15 an automatic unidirectional valve 195 is arranged,
which is housed in the seat 190 formed in a respective
suction duct 55.

[0148] Every valve 195 has a radial portion 200, which
is arranged in contact between an abutment surface 205
of the seat 190 of the distribution mouth 165 and an abut-
ment surface 210 of the seat 175 of the delivery duct 50.
[0149] Preferably, the abutment surfaces 205,210 are
shaped like flat annular surfaces lying on a plane per-
pendicular to the central axis of the distribution mouth
165.

[0150] For example, the abutment surface 205 of the
distribution mouth 165 is formed at the free end of the
centring ring 170.
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[0151] Hereinafter a method for making a manifold
70,150 made of plastic material for pumps 10 is illustrat-
ed.

[0152] In particular, it concerns a method for making a
suction manifold 70 and a delivery manifold 150 for a
pump 10.

[0153] The method starts with obtaining a monoblock
body 75,155 equipped with an inner cavity shaped like a
duct 80,160 through rotational moulding.

[0154] Such a step comprises the following sub-steps.
[0155] It begins with providing a mould equipped with
a forming cavity for the manifold 70,150, for example a
mould equipped with aforming cavity for the suction man-
ifold 70 and a mould equipped with a forming cavity for
the delivery manifold 150.

[0156] Each forming cavity of the moulds has an inner
surface substantially matching the outer surface 135,255
of the respective body 75,155 to be formed.

[0157] In particular, every forming cavity is shaped like
an annular duct.

[0158] Each forming cavity comprises arecess, for ex-
ample having a circular shape, facing towards the outside
of the annular duct of the cavity itself, shaped to define
a respective collar 125a,240a.

[0159] The forming cavity of the mould for the delivery
manifold 150 comprises a plurality of projections, for ex-
ample having a frusto-conical shape, facing towards the
centre of the annular duct of the cavity itself, each of
which is shaped to define a respective housing seat 190
of an automatic unidirectional valve 195. Said forming
cavity of the mould for the delivery manifold 150 also
comprises at least one recess, for example having a cy-
lindrical shape, facing towards the outside of the annular
duct of the cavity itself, shaped to define a collar 245a.
Every mould is made in at least two separable shells.

[0160] Thereafter, a predetermined amount of pow-
dered plastic material is arranged inside every forming
cavity.

[0161] Said plastic material has a particle size com-

prised between MPS 150 un and MPS 500 p.n xx.
[0162] The volume of said amount of plastic material
is less than the inner volume of each forming cavity.
[0163] Forexample, the weight of the amount of plastic
material inserted inside the forming cavity is determined
as a function of the thickness of the wall 145,265 of the
respective body 75,150 that it is wished to obtain.
[0164] After having inserted the plastic material, each
mould is hermetically closed. Thereafter, each mould is
heated and simultaneously set in rotation with respect to
at least one longitudinal axis thereof and a transversal
axis thereof so as to soften the plastic material and make
it adhere to the inner walls of the forming cavity thanks
to the centrifugal force, defining the monoblock body
75,155 and the respective inner cavity shaped like the
duct 80,160.

[0165] The method then proceeds by cooling down
every mould so as to solidify the plastic material.
[0166] For example, during the step of cooling down
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every mould, it is foreseen to keep the mould in rotation
with respect to at least one longitudinal axis thereof and
a transversal axis thereof.

[0167] The step of obtaining a monoblock body 75,155
through rotational moulding ends with the sub-step that
foresees opening each mould and extracting the mono-
block body 75,155.

[0168] At this point, the wall 145,265 of the respective
body 75,155 is perforated, making an opening on it,
formed at the free end of the respective collar 125a,240a,
which places the duct 80,160 in communication with the
outside and which defines a respective access mouth
125,240.

[0169] In the same step a plurality of through holes
distinct from the access mouth 125,240 and that place
the duct 80,160 in communication with the outside are
made in the body 75,155, each defining a distribution
mouth 85,165.

[0170] In particular, in the body 155 said through holes
are made at the seats 190 of the valves 195.

[0171] The method proceeds with the step of making
at least one through hole in the body 155 of the delivery
manifold 150, formed at the free end of the collar 245a,
which places the duct 160 in communication with the out-
side defining a withdrawal mouth 245.

[0172] The suction manifold 70 and the delivery man-
ifold 150 are now ready to be installed on the pump 10.
[0173] The invention thus conceived can undergo nu-
merous modifications and variants all of which are cov-
ered by the inventive concept.

[0174] Moreover, all of the details can be replaced by
other technically equivalent elements.

[0175] In practice, the materials used, as well as the
contingent shapes and sizes, can be whatever according
to requirements without for this reason departing from
the scope of protection of the following claims.

Claims

1. A manifold (70,150) for a multi-stage pump (10)
equipped with a plurality of pumping chambers (15),
wherein the manifold (70,150) comprises a body
(75,155) shaped to define a duct (80,160) having an
access mouth (125,240) and a plurality of distribution
mouths (85,165), wherein each distribution mouth
(85,165) is adapted for being connected to a respec-
tive pumping chamber (15) of the pump (10), and
wherein the body (75,155) consists of a monoblock
made of plastic material.

2. The manifold (70,150) according to claim 1, wherein
the body (75,155) is made through rotational mould-
ing of plastic material.

3. The manifold (70,150) according to claim 1, wherein
the duct (80,160) is shaped as a path (P) closed in
a loop.
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The manifold (70,150) according to claim 1, wherein
the body (75,155) has a substantially annular shape.

The manifold (150) according to claim 1, wherein the
duct (160) comprises a withdrawal mouth (245) dis-
tinct from the access mouth (240) and from the dis-
tribution mouths (165).

The manifold (70,150) according to claim 1, wherein
each distribution mouth (85,165) comprises a plate
(110,225) for fixing to the respective pumping cham-
ber of the pump (10).

A multi-stage pump (10) comprising a plurality of
pumping chambers (15) and a manifold (70,150)
equipped with a body (75,155) shaped to define a
duct (80,160) having an access mouth (125,240) and
a plurality of distribution mouths (85,165), wherein
each distribution mouth (85,165) is connected to a
respective pumping chamber (15) of the pump (10),
wherein the body (75,155) consists of a monoblock
made of plastic material.

The pump (10) according to claim 7, wherein each
pumping chamber (15) comprises a delivery duct
(50), each distribution mouth (85) of the manifold (70)
being connected to a respective delivery duct (50).

The pump (10) according to claim 7, wherein each
pumping chamber (15) comprises a suction duct
(55), each distribution mouth (165) of the manifold
(150) being connected to a respective suction duct
(55).

The pump (10) according to claim 7, wherein be-
tween each pumping chamber (15) and the respec-
tive distribution mouth (165) of the manifold (150) an
automatic unidirectional valve (195) is arranged.

The pump (10) according to claim 10, wherein each
distribution mouth (165) comprises a seat (190) for
housing said automatic unidirectional valve (195).

A method for making a manifold (70,150) of plastic
material for multi-stage pumps (10) comprising the
steps of:

- obtaining a monoblock body (75,155) equipped
with an inner cavity shaped like a duct (80,160)
through rotational moulding; and

- perforating a wall (145,265) of the monoblock
body (75,155) making atleast one through open-
ing on it along the duct (80,160) defining an ac-
cess mouth (125,240) of a manifold (70,155) for
multi-stage pumps (10) and a plurality of through
holes along the duct (80,160) each defining a
distribution mouth (85,165) of a manifold
(70,155) for multi-stage pumps (10).

10

15

20

25

30

35

40

45

50

55

14



5 R

Jut

EP 3 372 836 A1

1/8

—
©
—
=




EP 3 372 836 A1

160d

ﬁ|}&
i

//

b,

,,,./WIH\J%

N7

N \s\\mm%

“
@
—
F

10



EP 3 372 836 A1

150

170

155
— 165
170

-

A ) , , - 4

7
\\\\\\\ \

\\\:

240

FIG.4

1"



EP 3 372 836 A1

FIG.5

12



EP 3 372 836 A1

FIG.6

13



10

Ue)
~
—

155

EP 3 372 836 A1

110

14

FI1G.7



10

45

VIII )S/

125

EP 3 372 836 A1

45

20

25

75

45

15

[
|

35/\/

F1G.8



EP 3 372 836 A1

80d

v
—
o~
)
(=2
')
<
y—
o)
[
—
'a)
N
\O —
%
o
vy
<
E%
v
w
e
—
v /W
w ©
~
—
')
o0
—
%
)
[ee]
<
l\
Y—
v
O
- v
(@)
yo—
=2
=]
\O
—

10

16



10

15

20

25

30

35

40

45

50

55

EP 3 372 836 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 15 8325

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X EP 0 625 639 Al (ASTI S A E [FR]) 1,7-12 | INV.
23 November 1994 (1994-11-23) FO4B43/02
Y * column 3, Tines 4-10; figures 1,2 * 2-6,12 | FO4B53/16
----- FO4B1/04
Y US 4 963 075 A (ALBERTSON PHILIP E [US] ET|2-6
AL) 16 October 1990 (1990-10-16)
* figure 1 *
Y US 6 142 061 A (BANDIERI IVAN [IT] ET AL) |2-6
7 November 2000 (2000-11-07)
* figures 2,3 *
Y AU 16373 00 A (ROGER LAURENCE COOKE) 2,12
4 May 2000 (2000-05-04)
* page 3, lines 3-7 *
A US 5 649 809 A (STAPELFELDT VOLKER [DE]) 1-12
22 July 1997 (1997-07-22)
* figure 1 *
A US 2 364 111 A (TUCKER JOHN W) 1-12 TECHNICAL FIELDS

5 December 1944 (1944-12-05)
* figures 1,2 *

The present search report has been drawn up for all claims

SEARCHED (IPC)

FO4B

Place of search

Munich

Date of completion of the search

11 April 2018

Examiner

Olona Laglera, C

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

17




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 372 836 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 18 15 8325

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-04-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0625639 Al 23-11-1994 DE 69404222 D1 21-08-1997
DE 69404222 T2 18-12-1997
EP 0625639 Al 23-11-1994
JP 2991323 B2 20-12-1999
JP HO7174076 A 11-07-1995
UsS 5480292 A 02-01-1996
Us 5573385 A 12-11-1996

US 4963075 A 16-10-1990  NONE

US 6142061 A 07-11-2000 DE 69917988 D1 22-07-2004
DE 69917988 T2 21-10-2004
DK 0955464 T3 01-11-2004
EP 0955464 Al 10-11-1999
IT RE980050 Al 04-11-1999
us 6142061 A 07-11-2000

AU 1637300 A 04-05-2000  NONE

US 5649809 A 22-07-1997 AT 167728 T 15-07-1998
BR 9505698 A 11-11-1997
DE 4443778 Al 20-06-1996
EP 0716229 Al 12-06-1996
ES 2119292 T3 01-10-1998
JP 3210851 B2 25-09-2001
JP HO8232847 A 10-09-1996
Us 5649809 A 22-07-1997

US 2364111 A 05-12-1944  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18



	bibliography
	abstract
	description
	claims
	drawings
	search report

