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(54) PERISTALTIC PUMP

(57) The finding concerns a peristaltic pump (100),
which discloses a suction inlet (6) and a delivery inlet (7),
composed of two flexible tubular-shaped ducts (1’, 1")
housed inside a pump body (2), wherein two rotating
members (3’, 3") having at least two compression lobes
(5) act, the rotation of each of said members (3’, 3"),
hinged to a rotating shaft (4’, 4"), makes it possible that
each compression lobe (5) causes the suction and ad-
vancement of the fluid present in the flexible ducts (1’,
1"). Said pump body (2) has a symmetrical shape with
respect to the two axis (20, 30), the first axis of which is

longitudinal (20) and along which there are a suction
manifold (6’) and a delivery manifold (7’), while the sec-
ond axis is transverse (30) and perpendicular to said first
axis (20), where the rotation axis (40, 50) of the rotating
members (3’, 3") are aligned. Said shafts (4’, 4") are coun-
ter-rotating at the same speed such as to avoid mutual
mechanical interference. Said pump (100) is character-
ized in that on the first longitudinal axis the suction man-
ifold (6’) of the pump (100) is present and in that the two
manifolds (6’, 7’) are arranged at the suction (6) and de-
livery (7) inlets of the pump thereof.
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Description

[0001] The invention relates to a peristaltic pump.
[0002] As is well known, the term peristalsis refers to
a contraction and relaxation movement, in particular of
a duct, with the effect of progressive advancement of the
content in the duct itself.
[0003] In particular, peristaltic activity present in nature
is known in different hollow organs of various living or-
ganisms, including mankind (esophagus, etc.); on the
basis of this principle, so-called peristaltic pumps have
been built for some time, in which the kinetic energy of
the treated fluid is impressed by a restriction that runs
along a tube.
[0004] In fact, the pump consists of a rotating member
to which compression lobes are applied which, by rotat-
ing, restrict the tube, thus causing the fluid to advance.
Naturally, the tube in which the fluid flows must be able
to deform in an elastic and non-plastic way, so that it can
regain its original size and therefore guarantee the suc-
tion capacity.
[0005] In fact, the peristaltic pump is intrinsically a "pul-
sating" pump, since its flow rate is not constant during a
single revolution. This is one of the fundamental prob-
lems of peristaltic pumps and, in order to reduce this phe-
nomenon, suitable compensators are used for this pur-
pose.
[0006] Peristaltic pumps are mainly used in processes
where it is not desired to bring the treated fluid into contact
with the pump components, in particular for reasons of
safety against contamination (for example in the food,
pharmaceutical and medical industries) or because the
fluid is aggressive or harmful to the pump members (typ-
ically in the case of solvents, chemical agents, fuels, cor-
rosive substances and the like).
[0007] With this type of pump it is possible to accurately
calibrate the flow rate and this makes it a very useful
device especially in the case where accurate dosages
and repeatability of the measurement are required, such
as, for example, in chemical and pharmaceutical, biolog-
ical, and similar laboratories.
[0008] In most cases, peristaltic pumps have a rotating
member, which has two or more compression lobes, gen-
erally in the form of rollers or runners, which act on a
single flexible duct to obtain the effect described above.
[0009] There are embodiments in which a number of
compression lobes greater than two is provided, such as
the DELASCO pump (1956) with three compression
lobes (in this case compression rollers). Other docu-
ments of the state of the art are GB 2076476 A and WO
2009/073212 A1.
[0010] The most important document of the state of
the art, however, is US 3935971 A. In this document a
particular peristaltic pump with two rotating members is
described which has a symmetrical shape with respect
to two mutually perpendicular axes. This document cor-
responds to the general part of claim 1 of the present
invention. In this document, this pump is expected to have

a device suitable for mixing, with variable concentration
ratios, two or more liquids. Therefore, it is in all respects
a double pump to mix two or more substances. This nec-
essarily determines a pump which intrinsically has con-
siderable dimensions and encumbrance.
[0011] Main object of the present invention is to provide
a peristaltic pump having the characteristics of the doc-
ument mentioned above which is capable of moving a
single liquid from upstream to downstream of the pump
itself.
[0012] Further object of the invention is to provide a
peristaltic pump which, with respect to the aforemen-
tioned, intrinsically has smaller dimensions and encum-
brance.
[0013] This is achieved, according to the invention, by
providing a peristaltic pump of this type with the charac-
teristics of the characterizing part of claim 1.
[0014] Further characteristics of the invention are
present in the dependent claims.
[0015] These and other characteristics of the invention
will now be described in detail hereinafter with reference
to some particular embodiments thereof, given solely by
way of non-limiting example, with the aid of the attached
drawings, wherein:

- figures 1, 2 and 3 represent a first embodiment of
the pump according to the invention, respectively in
an overall view with the open pump body, in a sec-
tioned transverse view, taken according to the line
II-II of figure 1 and in a side view;

- figures 4, 5 and 6 show overall views, with the open
pump body, of said first embodiment of the invention,
in three different operating phases;

- figures 7, 8 and 9 represent figures corresponding
to those of figs. 1-3 of a further embodiment of the
device according to the invention; in particular fig. 8
represents a sectioned transverse view, taken along
the line VIII-VIII of fig. 7;

- figures 10, 11 and 12 represent figures correspond-
ing to those of figs. 4-6 of a further embodiment of
the device according to the invention.

[0016] As can be seen in figures 1-3 and 7-9 respec-
tively, the peristaltic pump 100, according to the inven-
tion, represented in two different embodiments, as better
specified hereinafter, comprises two flexible tubular
ducts 1’ and 1" housed inside a pump body 2. Two rotat-
ing members 3’ and 3" act simultaneously and in se-
quence on said ducts. In figures 1 and 2 it can be seen
that in the first embodiment said rotating members 3’ and
3" have two compression lobes 5, while in the embodi-
ment illustrated in figures 7 and 8 the compression lobes
5 are provided three in number.
[0017] In any case, each of the rotating members 3’
and 3" is hinged to its own rotating shaft, respectively 4’
and 4". In particular, it is provided that the rotation of said
members 3’ and 3" leads to the compression of each of
the compression lobes 5 on the ducts 1’ and 1", causing
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in particular the suction and advancement of the fluid
present in the duct itself, as represented in the sequence
of figures, respectively, 4, 5 and 6, as well as 10, 11 and
12.
[0018] In particular, it is provided that the pump body
2 has a symmetrical shape with respect to two axes 20,
30. The first of these axes 20 is longitudinal and along
which there are a suction inlet 6 and a delivery inlet 7 of
said pump. Vice versa, the second symmetry axis 30 is
transverse and perpendicular to said axis and where the
rotation axes 40, 50, respectively, of the rotating mem-
bers 3’ and 3" are aligned and spaced out with respect
to the longitudinal axis 20. According to the invention, as
shown in particular in the figures, respectively 1, 4, 5 and
6, as well as 7, 10, 11 and 12, a first manifold 6’ is provided
for causing a subdivision of the duct into identical flexible
ducts 1’ and 1". The compression lobes 5, mounted on
the rotating members 3’ and 3", act on said flexible ducts
1’ and 1".
[0019] It is in particular provided that the shafts 4’ and
4" are counter-rotating at same speeds and the rotating
members 3’ and 3" hinged thereto rotate so as to avoid
mutual mechanical interference.
[0020] It is also provided that said flexible ducts 1’,
1" join downstream of the rotating members 3’ and 3 ",
at a second manifold 7’.
[0021] Finally, it is foreseen that in correspondence
with said manifolds 6’, 7’ the suction 6 and delivery 7
inlets of the pump are present.
[0022] As visible in the sequence of figures from 4 to
6, it is evident that the contact between the lobes 5 and
the flexible ducts 1’, 1" causes the compression of differ-
ent portions of fluid entering the manifold 6’, causing the
advancement thereof in the duct itself.
[0023] In the figures from 7 to 9 a variant embodiment
of the pump according to the invention is illustrated in
which, instead of just two compression lobes 5, arranged
along the same axis and therefore angularly spaced by
180°, three compression lobes 5 are provided, hinged to
the same rotating shafts 4’ and 4" and, in this case, an-
gularly spaced by 120°.
[0024] It is clear that, from a principle point of view, it
is possible to provide an indefinite number of compres-
sion lobes 5, advantageously spaced out angularly in an
equal way.
[0025] In any case, it is provided that these rotating
members advantageously have a radial symmetry with
respect to their own rotation axis.
[0026] Advantageously therefore the compression
lobes will be angularly spaced by an angle α equal to
α=360°/n, where n is the number of compression lobes
5 hinged to the same rotating shafts 4’ and 4".
[0027] It is intuitive that the greater number of lobes 5
at the same rotating member will lead to an increase in
the constancy of the pump flow rate.
[0028] On the other hand, it is clear that, from a me-
chanical and functional point of view, it is easier to deal
with a reduced number of compression lobes, for exam-

ple a number equal to 2 or 3, just like in the appended
figures.
[0029] It is advantageously provided that the rotating
shafts 4’, 4", on which the two rotating members 3’, 3"
present in said pump 100 are hinged, are mutually con-
nected by means of toothed wheels or toothed pulleys,
to guarantee the fact that the rotating members 3’ and
3" counter-rotate at absolutely same speeds.
[0030] From the foregoing, therefore, it can be seen
how the device according to the invention is certainly
capable of solving the problems indicated above and of
satisfying the purposes also previously proposed in this
regard.
[0031] It should be noted that the present invention
may also take forms and aspects different from those
described and illustrated in detail above, without preju-
dice to its essential characteristics, without thereby de-
parting from the scope of the patent.

Claims

1. PERISTALTIC PUMP (100), which discloses a suc-
tion inlet (6) and a delivery inlet (7), of the type com-
posed of two flexible tubular-shaped ducts (1’, 1")
housed inside a pump body (2), wherein two rotating
members (3’, 3") having at least two compression
lobes (5) act simultaneously and in sequence, each
one of said members (3’, 3") being hinged to a rotat-
ing shaft (4’, 4"), being provided that the rotation of
said members (3’, 3") makes it possible that each
compression lobe (5) exerts a compression on the
flexible ducts (1’, 1") causing the suction and ad-
vancement of the fluid present in the ducts them-
selves (1’, 1"), said pump body (2) having symmet-
rical shape with respect to the two axis (20, 30), the
first axis of which is longitudinal (20) and along which
there are a suction manifold (6’) and a delivery man-
ifold (7’) of the pump (100) thereof, while the second
axis is transverse (30) and perpendicular to said first
axis (20), where the rotation axis (40, 50) of the ro-
tating members (3’, 3") are aligned and equally
spaced out, with respect to the longitudinal axis (20),
being further provided that said compression lobes
(5) mounted on rotating members (3’, 3") act on the
flexible ducts (1’, 1"), the shafts (4’, 4") being counter-
rotating at the same speed and rotating such as to
avoid mutual mechanical interference, being further
provided that said flexible ducts (1’ 1") join down-
stream of the rotating members (3’, 3"), at the deliv-
ery manifold (7’), said pump (100) being character-
ized in that on the first longitudinal axis the suction
manifold (6’) of the pump (100) is present and in that
the two manifolds (6’, 7’) are arranged at the suction
(6) and delivery (7) inlets of the pump thereof.

2. PUMP according to claim 1, characterized in that
each of the rotating members (3’, 3") has a radial
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symmetry with respect to its own rotation axis (40,
50).

3. PUMP, according to claim 2, characterized in that
it has a plurality of compression lobes (5), angularly
equally spaced out.

4. PUMP, according to one or more of the preceding
claims, characterized in that the rotating shafts (4’,
4"), on which two rotating members (3’, 3") present
in said pump (100) are hinged, are mutually connect-
ed by means of toothed wheels or toothed pulleys.
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