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(54) A diaphragm-plate group for diaphragm pumps

(57) A diaphragm-plate group for activating a dia-
phragm pump comprises: a circular membrane (3) made
of an elastomer material for delimiting a pump chamber
(2), and a circular plate (40) which is able to be moved
in alternating motion for activating the membrane (3). The
plate (40) s slightly convex with a convexity thereof facing

towards the membrane (3), and the plate (40) exhibits,
on awhole surface thereof facing towards the membrane
(3) and destined to come into contact therewith, a series
of lowered parts (42) for avoiding sticking of the mem-
brane to the plate surface.
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Description

[0001] The present invention relates to diaphragm
pumps, and more in particular to a diaphragm plate group
thereof.

[0002] Diaphragm pumps comprise at least a pump
chamber, delimited by an elastomer membrane and pro-
vided with aspiration and delivery conduits.

[0003] The pumping effect is carried out by means of
cyclic deformations of the membrane which respectively
reduce and increase the volume of the pump chamber.
[0004] These deformations are very frequent, can
reach up to 9 cycles a second, and are impressed on the
membrane by a plate on which the membrane rests, ac-
tivated to move alternatingly.

[0005] The membrane is substantially flat and it has
been found that in flat membranes at present used, the
material is stretched in traction, cyclically, by the plate in
the alternating motion thereof.

[0006] Further, in the motion thereof the membrane
nears the peripheral edge of the plate, risking splitting by
continuous friction of a non-perfectly connecting surface.
Lastly there is a rubbing between the membrane and the
plate in the contact zone between the membrane and the
plate, which generates extra wear because the mem-
brane tends to stick to the smooth surface of the plate.

[0007] The membrane is fashioned from a rubber-
based material or an electrically nonconductive and
chemically-inert thermoplastic elastomer, while the plate
is generally made of metal.

[0008] The above phenomena have a negative influ-
ence on the duration of the membrane and on the relia-
bility of the pump.

[0009] The aim of the present invention is to obviate
the above-mentioned drawbacks with a solution that is
simple, reliable and relatively inexpensive.

[0010] Theaimis attained by a diaphragm plate group,
destined to be used in a diaphragm pump, having the
characteristics cited in the independent claim.

[0011] The dependent claims relate to other advanta-
geous characteristics of the invention.

[0012] According to the invention, the plate has a
dome-shape, slightly convex and connected on an edge,
so as to prevent splits on contact of the membrane with
the edge.

[0013] The plate can be advantageously clad with non-
stick material, such as for example Teflon (polytetrafluor-
oethylene).

[0014] The surface of the plate can advantageously
comprise, on the face in contact with the membrane, low-
ered or dropped zones or parts, obtainable directly in the
moulding process of the plate.

[0015] The membrane does not come into contact with
the plate at the positions of the lowered parts, thus pre-
venting sticking phenomena.

[0016] Preferably the membrane, while maintaining its
circular shape, it is not flat bur it is shaped to be able to
deform without being subjected to traction forces, but on-
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ly to bending forces.

[0017] The lowered parts are preferably uniformly dis-
tributed on the surface of the plate. They preferably have
a radial extension, and occupy at least thirty per cent of
the surface of the plate.

[0018] The advantages and constructional and func-
tional characteristics of the invention will emerge from
the detailed description that follows, which with the aid
of the accompanying tables of drawings illustrates a pre-
ferred embodiment given by way non-limiting example.

Figure 1 is a schematic axial section of the pump
chamber of the first embodiment of a diaphragm
pump according to the invention, configured in a po-
sition in which the membrane is positioned in an in-
termediate point of the travel of the plate.

Figure 2 is a schematic axial section of the pump
chamber of the second embodiment of a diaphragm
pump according to the invention, configured in a po-
sition in which the membrane is positioned in an in-
termediate point of the travel of the plate.

Figure 3 is a plan view of the elastomer membrane
of Figgs. 1 and 2.

Figure 4 is a plan view of the activating plate of the
membrane of Figgs. 1 and 2.

[0019] The figures illustrate a diaphragm pump 1 com-
prising the pump chamber 2 delimited by the membrane
3, 30 made of an elastomer material.

[0020] The delivery and aspiration valves that are part
of the pump chamber are omitted, as they do not relate
to the present invention.

[0021] The activating piston 4 is located beneath the
membrane 3, 30.

[0022] The piston 4 exhibits a convexity thereof facing
towards the membrane 3, 30. The membrane 3 exhibits
a hub 31 at the centre thereof.

[0023] In the embodiment of Fig.1 the membrane is
flat, while the piston exhibits a lowered part 41 able to
receive an end of the hub.

[0024] In the embodiment of Fig.2, the profile of the
membrane seen in axial section and in rest position (not
deformed) exhibits, at a centre thereof, a first circular
concavity 32 facing towards the pump chamber 2 and
connected to the hub 31, and a second circular concavity
33 facing in an opposite direction and connected with the
edge of the membrane.

[0025] The membrane 3is blocked between the piston
4 and a profiled plate 40.

[0026] The piston 4 and the profiled plate 40 are
blocked together atthe hub 31 on a pin 5, which is moved
in alternating motion by the crank 51.

[0027] WithreferencetoFig.1,Fig.2andFig.4, lowered
parts 42 having a radial extension are illustrated, distrib-
uted in a regular fashion on all the convex surface of the
plate which comes into contact with the membrane 3, 30.
[0028] The surface of the plate 40 facing towards the
membrane 3 is clad with a non-stick material, such as
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Teflon (polytetrafluoroethylene) or an equivalent materi-
al. The edge of the plate 40 is further slightly rounded so
as to exclude cutting effects when it comes into contact
with the membrane.

[0029] Observing Fig.2, it can be seen that the defor-
mations of the membrane during the functioning do not
induce radially-directed stretches in the membrane,
which reduces to a minimum the rubbing between the
plate and the membrane during the functioning of the
pump.

[0030] The friction between the diaphragm and the
plate is reduced by the non-stick cladding of the plate.
[0031] Further, a sticking phenomenon between the
membrane and the plate is greatly reduced by the pres-
ence of the lowered parts 42, distributed uniformly on the
surface of the plate in contact with the membrane, and
occupying at least 30% of the surface of the plate.
[0032] Thanks to the peculiar characteristics of the
plate/membrane group, the stresses induced in the mem-
brane are practically limited to flexion stresses, while the
sticking between the membrane and the plate is excluded
by the shape of the plate.

[0033] Thus all the aims of the invention are attained.
[0034] The invention is not limited to the preferred em-
bodiment described above, and any variants and im-
provements might be brought thereto without its forsak-
ing the scope of protection defined by the following
claims.

Claims

1. A diaphragm plate group for activating a diaphragm
pump, comprising a pump chamber delimited by a
circular membrane made of an elastomer material
activated by a circular plate moved in alternating mo-
tion, characterised in that the plate is slightly con-
vex with a convexity thereof facing towards the mem-
brane, and the plate exhibits, on a whole surface
thereof facing towards the membrane and destined
to come into contact there-with, a series of lowered
parts.

2. The diaphragm plate group of claim 1, character-
ised in that the lowered parts are uniformly distrib-
uted on the surface of the plate.

3. The diaphragm plate group of claim 1, character-
ised in that the lowered parts occupy overall a por-
tion of the surface of the plate equal to at least thirty
per cent.

4. The diaphragm plate group of claim 5, character-
ised in that at least a radial portion of the plate is
occupied by a sole lowered part.

5. The diaphragm plate group of claim 1, character-
ised in that the plate exhibits a rounded peripheral
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edge in the axial section of the plate.

The diaphragm plate group of claim 1 and claim 2,
characterised in that the surface of the plate des-
tined to come into contact with the membrane is clad
with non-stick material.

The diaphragm plate group of claim 6, character-
ised in that the non-stick material is polytetrafluor-
oethylene.

The diaphragm plate group of claim 1, character-
ised in that in that the membrane, viewed in an
axial section, exhibits a first central convexity facing
towards the plate and a second convexity, concentric
to the preceding convexity, facing in an opposite di-
rection and terminating on the edge of the mem-
brane.
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