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(54) Reciprocating diaphragm pump

(57) A reciprocating positive-displacement pump of
the type with diaphragm for gaseous fluids, namely air,
comprising two parallel pumping units (17) connected
physically and rigidly to form an integral whole.

The reciprocating movements of the joined pump-
ing units are controlled by a single transmission organ
(30, 36) operated by the output shaft (31) of a motor
appliance (32) combined with the pump.
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Description

The present invention pertains to reciprocating pos-
itive-displacement pumps of the kind with diaphragm,
with conveyance/compression of gaseous fluids,
namely air.

Reciprocating diaphragm positive-displacement
pumps are already known including the type with two
sucking-pressing units, placed in parallel on two oppo-
site sides of a common suction chamber and designed
to send the air into two respective compression cham-
bers that may be connected with a manifold to deliver a
flow of air to a tank and consequently to the point of use.
In reciprocating pumps of this type, the two sucking-
pressing units are not physically constrained and are
each operated by a crank mechanism even though both
crank mechanisms receive motion from the same out-
put shaft of a single motor appliance.

The independence in the control of the two parallel
pumping units, besides complicating the structure due
to the presence of two crank mechanisms, involves tim-
ing problems of the two units and problems of maintain-
ing this condition.

It is an object of the present invention to obviate the
said disadvantageous characteristics by providing a
new combination and arrangement of elements, namely
with a rigid physical connection of the two reciprocating
pumping units and with the control of the two units with
a single transmission organ for the utmost simplicity in
construction.

The reciprocating diaphragm positive-displacement
pump proposed herein is basically as claimed in claim
1. Further details of the invention will however become
apparent from the description made hereunder with ref-
erence to the accompanying drawings, in which:

Figure 1 is an external side view of the pump
according to the invention;

Figure 1a  is an external view of the head of the
pump;

Figure 2 is a cross-sectional view according to
arrows lI-1l in Fig. 1 of a first embodiment
of the pump;

Figure 3 is a cross-sectional view according to the
arrows llI-lll in Fig. 2;

Figure 4 is a cross-sectional view according to
arrows V-1V in Fig. 3; and

Figure 5 is a cross-sectional view equivalent to the

one in Fig. 3 but relative to another
embodiment of the pump.

With particular regard to Figures 1-3, the pump at
issue comprises a body or casing 11, basically pris-
matic, defining a chamber 12 and having a base wall
with an opening 13 for air inlet from the outside through
a filter 14 supported by a plate 14'. Also the body 11 has
two opposing head walls 15, each provided with an
opening 16 and at the level of which two parallel pump-
ing units 17 are located, with reciprocating straight-line
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movement.

Each pumping unit 17 comprises a diaphragm 18
fixed with a screw 20" between two plates 19, 20 and
with a peripheral portion protruding from said plates and
tightly locked between the head wall 15 and a flange 21
bolted to the wall itself, between this and a winged coun-
terflange 21’ with a seal placed in between. Of the two
plates 19, 20 of each pumping unit 17, a first plate 19 is
placed on the side of the diaphragm 18 towards the
inside of the chamber 12 in the body 11, whereas the
other plate 20 is placed on the opposite side of the dia-
phragm towards the adjacent flange 21. The first plates
19 of the two pumping units are integral or fixed rigidly
by means of adjustment screws 22’ with a central frame
support 22 so that the two pumping units 17 are integral
and can move together.

The counterflanges 21' fixed to the head walls 15 of
the body 11 can be finned on the outside to dispel the
heat generated during operation of the pump into the
atmosphere.

Each flange 21 has a central part 23 placed oppo-
site a respective pumping unit 17 at a distance and
defining therewith a compression chamber 24 with a
variable volume according to the reciprocating move-
ments of the two pumping units.

In the two plates 19, 20 holding the diaphragm 18 at
least one transverse hole 25 is provided, preferably two,
each with a unidirectional opening and closing valve 26
to connect the suction chamber 12 with the compres-
sion chamber 24. In the central portion 23 of the flange
21 there is also at least one transversal hole 27 with a
unidirectional valve 28 to connect the compression
chamber 24 with a pipe 29 delivering the air to the point
of use or towards an accumulation tank through a man-
ifold 29' connected to said pipes with an airtight cou-
pling as shown in Fig. 3.

The valve 26 on the plates 19, 20 of the pumping
unit is normally in the closed position of the respective
hole 25 and it opens only when the pumping unit 17
moves away from the flange 21, 23 facing it so as to let
the air pass from the suction chamber 12 to the com-
pression chamber 24.

The valve 28 on the flange 21, 23 is normally in the
closed position of the respective hole 27 and it opens
only when the pumping unit 17 moves towards said
flange 21, 23 so as to let the air pass from the compres-
sion chamber 24 to the delivery pipe 29.

The valves 26, 28 may be of the type with plate as
shown in the drawings and adequately calibrated.

In a first embodiment, the reciprocating movements
of the two integral pumping units 17 are controlled by an
eccentric body 30 - see Figs. 2 and 3 - keyed on and
rotating with the output shaft 31 of a motor 32 and inter-
acting with two opposing planes of contact 33 of the
frame support 22 connected to the two pumping units.

In this embodiment the free end of the motor shaft
31 may be protruding or more preferably provided with a
bearing 34 and supported on a fixed support 35 fixed in
the body 11 by means of screws 35'.
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In another embodiment - see Fig. 5 - the reciprocat-
ing movements of the two integral pumping units 17 are
controlled by a connecting rod 36 with a head 37 eccen-
trically coupled with the output shaft 31 of a motor 32
(as in the first embodiment) and with a foot connected in
38 to the inside plate 19 of one of the two pumping units.

Therefore, in both embodiments the pumping units
are controlled by means of a single transmission organ
30 or 36.

Finally, it should be noted that the above described
pump lends itself to being placed modularly side by side
with other identical pumps so as to form a multistage
pump, but with a single motor appliance required to con-
trol all the pairs of pumping elements at the same time
and with a manifold designed to collect the air-streams
coming out in all the stages.

Claims

1. A reciprocating positive-displacement pump of the
type with diaphragm for gaseous fluids, namely air,
comprising two sucking-pressing pumping units
(17), placed in parallel on opposite sides of a com-
mon suction chamber (12) defined by a body or
casing, reciprocatingly movable in said chamber
(12) and destined for the delivery of air in the
respective compression chamber (24) connected to
a manifold (29, 29" to supply a flow of air to a tank
or to the point of use, characterized in that the two
parallel pumping units (17) are connected physi-
cally and rigidly to form a solid whole and in that the
reciprocating movements of the joined pumping
units are controlled by a single transmission organ
(30, 36) operated by the output shaft (31) of a motor
appliance (32) combined with the pump.

2. A pump according to claim 1, wherein every pump-
ing unit (17) comprises a diaphragm (18) fixed
between two plates (19, 20) and with a peripheral
part protruding from said plates and locked
between a wall of said body and a flange (21)
bolted with a counterflange (21') onto the wall itself,
wherein a first plate (19) is on the side of the dia-
phragm towards the inside of the suction chamber
(12) and the other plate is on the opposite side of
the diaphragm, wherein said flange (21) has a por-
tion (23) opposite said pumping unit and defining
therewith a compression chamber (24) with a varia-
ble volume according to the reciprocating move-
ments of the pumping units, wherein the first discs
(19) of the two pumping units are fixed to or integral
with a central support (22), and wherein each
pumping unit (17) and each flange (12, 23) facing it
bear unidirectional valves to connect the suction
chamber (12) with the compression chamber (24)
and the latter with the pipe or manifold delivering
the air to a tank and to the point of use.

3. A pump according to claims 1 and 2, wherein the
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transmission organ for the reciprocating move-
ments of the two pumping units is an eccentric (30),
keyed onto and rotating with the output shaft (31) of
the motor appliance (32) and interacting with two
opposing planes of contact (33) of said central sup-
port (22) of the two pumping units (17).

A pump according to claims 1 and 2, wherein the
transmission organ for the reciprocating move-
ments of the two pumping units is a connecting rod
(36) with a head eccentrically coupled with the out-
put shaft (31) of the motor appliance (32) and with
a foot connected with one of the two pumping units.

A pump according to claim 1, comprising two or
more pairs of pumping units placed in parallel in a
body or casing and operated simultaneously by a
single motor appliance.
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