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(54) AUXILIARY VOLUMETRIC PUMP FOR GENERATING A VACUUM

(57) An auxiliary volumetric pump for generating a
vacuum comprising a casing (10), a rotary member (11)
housed in the casing (10) and an electric motor (21) for
powering the rotary member (11); the auxiliary pump (1)
comprising an intake duct (2), located downstream of a
user device (24), and a discharge duct (3) configured to
define a delivery duct of a primary pump (4);
a device for detecting the pressure (5) of the fluid entering
the auxiliary pump (1), designed for emitting a signal for
detecting the pressure (8) of the fluid entering the auxil-
iary pump (1), is positioned in the intake duct (2); a device
for detecting the pressure (6) of the fluid flowing out from
the auxiliary pump (1), designed for emitting a signal for
detecting the pressure (9) of the fluid flowing out of the
auxiliary pump (1), is positioned in the discharge duct (3);
a control unit (7) is configured to receive and process the
signal for detecting the pressure (8, 9) of the fluid entering
and flowing out from the auxiliary pump (1) and deter-
mining the pressure of the fluid in the intake duct (2) and
in the discharge duct (3) and the pressure difference be-
tween the pressure value in the intake duct (2) and in the
discharge duct (3);
a control unit (7) is configured for controlling the frequen-
cy of rotation and the absorption of the electric motor (21)
by the rotary member (11) as a function of the pressure
difference between the pressure value in the intake duct
(2) and in the discharge duct (3), if less than a pre-set
permissible pressure difference.
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Description

[0001] This invention relates to an auxiliary volumetric
pump for generating a vacuum.
[0002] The term volumetric auxiliary pump means a
"booster" pump, generally called a "roots" pump or a ro-
tary lobes pump, positioned upstream of a primary pump,
for example of the rotary blade type, for generating a
vacuum in systems in which it is necessary to manage
high fluid flow rates and to speed up the emptying time
of the system.
[0003] Currently, the most commonly used system for
guaranteeing the correct operation of an auxiliary volu-
metric pump is determined by the control of the maximum
current absorption value, as a function of the rotation
speed of the pump and the operating pressure.
[0004] However, the control on the absorption of the
electric current does not protect the pump against faults
or malfunctions caused, for example, by abnormal pres-
sure conditions, at the inlet and/or at the outlet of the
pump. In this context, the need has been felt of making
an auxiliary pump for generating a vacuum comprising a
casing, a rotary member housed in the casing and an
electric motor for powering the rotary member.
[0005] The auxiliary pump comprises an intake duct,
located downstream of a user device, and a discharge
duct configured to define a delivery duct of a primary
pump.
[0006] A device for detecting the pressure of the fluid
entering the auxiliary pump, designed for emitting a sig-
nal for detecting the pressure of the fluid entering the
auxiliary pump, is positioned in the intake duct.
[0007] A device for detecting the pressure of the fluid
leaving the auxiliary pump, designed for emitting a signal
for detecting the pressure of the fluid leaving the auxiliary
pump, is positioned in the discharge duct.
[0008] A control unit is configured to receive and proc-
ess the signal for detecting the pressure of the fluid en-
tering and flowing out from the auxiliary pump and deter-
mining the pressure of the fluid in the intake duct and in
the discharge duct and the pressure difference between
the pressure value in the intake duct and in the discharge
duct.
[0009] The control unit is configured for controlling the
frequency of rotation and the absorption of the electric
motor by the rotary member as a function of the pressure
difference between the pressure value in the intake duct
and in the discharge duct, if less than a pre-set permis-
sible pressure difference.
[0010] Advantageously, this operating mode protects
the electric motor of the auxiliary pump against malfunc-
tions or faults since the current absorption is determined
by the pressure difference between the pressure value
in the intake duct and in the discharge duct, below the
threshold value declared by the manufacturer of the aux-
iliary pump.
[0011] Further features and advantages of the inven-
tion are more apparent in the detailed description below,

with reference to a preferred, non-limiting, embodiment
of a volumetric auxiliary pump for generating a vacuum
illustrated in a schematic view in Figure 1 which sche-
matically illustrates a vacuum generating system.
[0012] Thenumeral 1 denotes an auxiliary volumetric
pump for generating the vacuum according to the inven-
tion.
[0013] The auxiliary pump 1 comprises an intake duct
2 and a discharge duct 3. The intake duct 2 is located
downstream of a user device 24, with reference to the
direction of flow of the fluid.
[0014] The discharge duct 3 is configured to define a
delivery duct of a primary pump 4.
[0015] The primary pump 4 is positioned downstream
of the auxiliary pump 1, with reference to the direction of
flow of the fluid.
[0016] A device for detecting the pressure 5 of the fluid
entering the auxiliary pump 1 , designed for emitting a
signal for detecting the pressure 8 of the fluid entering
the auxiliary pump 1, is positioned in the intake duct 2.
[0017] A device for detecting the pressure 6 of the fluid
flowing out from the auxiliary pump 1, designed for emit-
ting a signal for detecting the pressure 9 of the fluid flow-
ing out of the auxiliary pump 1, is positioned in the dis-
charge duct 3.
[0018] A control unit 7 is configured for receiving and
processing the signal for measuring the pressure 8 of the
fluid entering the auxiliary pump 1 and determining the
pressure of the fluid in the intake duct 2.
[0019] The control unit 7 is configured for receiving and
processing the signal for measuring the pressure 9 of the
fluid flowing out from the auxiliary pump 1 and determin-
ing the pressure of the fluid in the discharge duct 3.
[0020] The control unit 7 is configured to receive and
process the signals for detecting the pressure 8, 9 of the
fluid entering and flowing out and determining the pres-
sure difference between the pressure value in the intake
duct 2 and in the discharge duct 3.
[0021] The control unit 7 is configured for controlling
the frequency of rotation and the absorption of the electric
motor 21 by the rotary member 11 as a function of the
pressure difference between the pressure value in the
intake duct and in the discharge duct, if less than a pre-
set permissible pressure difference.
[0022] The control unit 7 is configured for comparing
the value of the pressure of the fluid in the discharge duct
3 with a threshold pressure value.
[0023] If the control unit 7 determines that the value of
the pressure in the discharge duct 3 is greater than the
threshold pressure value for a set period of time, the con-
trol unit 7 is configured to emit a first alarm signal 16.
[0024] This malfunction condition, that is to say, a pres-
sure in the discharge duct 3 between the auxiliary pump
1 and the primary pump 4, may occur, for example, if the
primary pump 4 is subject to a malfunction, the primary
pump 4 switched off.
[0025] The control unit 7 is configured for comparing
the value of the pressure of the fluid in the discharge duct
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3 with a control pressure value.
[0026] If the control unit 7 determines that the pressure
value in the discharge duct 3 is less than the control pres-
sure value, the control unit 7 does not take any action.
[0027] If the control unit 7 determines that the pressure
value in the discharge duct 3 is greater than the control
pressure value, the control unit 7 is configured for storing
the value of the pressure determined by means of the
signal for measuring the pressure 9 of the fluid flowing
out from the auxiliary pump 1.
[0028] The control unit 7 is configured for continuously
measuring the pressure values determined by means of
the respective signals for measuring the pressure 9 of
the fluid flowing out from the auxiliary pump 1.
[0029] The control unit 7 is configured to determine
whether or not the new pressure values are within a range
of pressure values defined by the pressure value stored
in a respective time interval.
[0030] If the control unit 7 determines that the pressure
values are within said range of pressure values, accord-
ing to a respective time interval, the control unit 7 is con-
figured to send a second alarm signal 17.
[0031] If the control unit 7 determines that the new
pressure value is not within the range of pressure values,
the control unit 7 is configured for storing the new pres-
sure value and, after a predetermined period of time, the
control unit 7 is configured for measuring a new pressure
value determined by the detection signal of the pressure
9 of the fluid flowing out from the auxiliary pump 1 and
determining again if the new pressure value is within said
range of pressure values defined by the value of the last
pressure value stored.
[0032] This sequence of operations is repeated until
the pressure value, in the respective time interval, is
shown to be within said range of pressure values and the
control unit 7 sends a second alarm signal 17.
[0033] The auxiliary pump 1 comprises a device for
measuring the frequency 20 of the electric motor and is
configured for emitting a signal for measuring the fre-
quency 22 of the electric motor 21.
[0034] If the control unit 7 determines that the value of
the frequency of the electric motor 21 is less than the
pre-set minimum frequency value for a pre-set period of
time, the control unit 7 is configured to emit a third alarm
signal 18.
[0035] The minimum frequency set is the frequency
necessary to guarantee the circulation of lubricating liq-
uid in the auxiliary pump 1.
[0036] This malfunction condition, that is to say, a min-
imum frequency which continues over time, may occur,
for example, when the ratio of the flow rate between aux-
iliary pump 1 and primary pump 4 is too high, over-ab-
sorbing, the primary pump 4 switched off.
[0037] The auxiliary pump 1 comprises a casing 10
and a rotary member 11 housed in the casing 10.
[0038] An electric motor 21 powers the rotary member
11.
[0039] In the example illustrated, the rotary member

11 comprises at least a first lobe 12, rotating about its
own axis 12a of rotation, and a second lobe 13, rotating
about its own axis 13a of rotation.
[0040] The first lobe 12 and the second lobe 13 rotate
in a synchronous fashion about the respective axes of
rotation 12a, 13a for conveying the fluid from the intake
duct 2 to the discharge duct 3.
[0041] A device 14 for measuring the temperature is
positioned on the casing 10. More specifically, the device
14 for measuring the temperature is positioned on the
casing 10 in a zone close to the discharge duct 3.
[0042] The temperature measuring device 14 is con-
figured to measure the temperature of the casing 10 and
to emit a warning signal 15 indicating that the temperature
has been exceeded a maximum permitted temperature
value.
[0043] For example, the temperature measuring de-
vice 14 comprises an electrical circuit equipped with a
switch whose opening or closing is determined by the
temperature of the casing 10 exceeding a maximum per-
mitted temperature value.
[0044] The control unit 7 is configured to receive the
warning signal 15 of the temperature measuring device
14 and, upon receiving it, to emit a fourth alarm signal 19.
[0045] This condition of malfunction, that is to say, an
over-temperature of the auxiliary pump 1, may occur, for
example, if the ambient temperature in which the auxiliary
pump 1 is positioned is high, the level or viscosity of the
oil is high, the clearances of the rotary member 11 are
too high, the suction filter of the auxiliary pump 1 is dirty
or due to overloading of the auxiliary pump 1.
[0046] A display device 23 is configured to receive the
first, second, third and fourth alarm signals 16, 17, 18,
19 emitted by the control unit 7 and make it visible to an
operator.
[0047] Preferably, the display device 23 makes avail-
able the alarm signals by means of a warning light.
[0048] Lastly, it should be noted that, in order to protect
the auxiliary pump 1 from malfunctions or faults, the con-
trol unit 7 is configured for controlling the switching off of
the auxiliary pump 1, that is to say, for controlling the
interruption of the electric motor 21 for powering the ro-
tary member 11 upon the emission of at least one of the
above-mentioned alarm signals 16, 17, 18, 19.

Claims

1. An auxiliary volumetric pump for generating a vacu-
um comprising a casing (10), a rotary member (11)
housed in the casing (10) and an electric motor (21)
for powering the rotary member (11); the auxiliary
pump (1) comprising an intake duct (2), located
downstream of a user device (24), and a discharge
duct (3) configured to define a delivery duct of a pri-
mary pump (4);
a device for detecting the pressure (5) of the fluid
entering the auxiliary pump (1), designed for emitting

3 4 



EP 3 674 555 A1

4

5

10

15

20

25

30

35

40

45

50

55

a signal for detecting the pressure (8) of the fluid
entering the auxiliary pump (1), is positioned in the
intake duct (2);
a device for detecting the pressure (6) of the fluid
flowing out from the auxiliary pump (1), designed for
emitting a signal for detecting the pressure (9) of the
fluid flowing out of the auxiliary pump (1), is posi-
tioned in the discharge duct (3);
a control unit (7) is configured to receive and process
the signal for detecting the pressure (8, 9) of the fluid
entering and flowing out from the auxiliary pump (1)
and determining the pressure of the fluid in the intake
duct (2) and in the discharge duct (3) and the pres-
sure difference between the pressure value in the
intake duct (2) and in the discharge duct (3);
the control unit (7) is configured for controlling the
frequency of rotation and the absorption of the elec-
tric motor (21) by the rotary member (11) as a func-
tion of the pressure difference between the pressure
value in the intake duct (2) and in the discharge duct
(3), if less than a pre-set permissible pressure differ-
ence.

2. The pump according to independent claim 1, char-
acterised in that the control unit (7) is configured
for comparing the value of the pressure of the fluid
in the discharge duct (3) with a pre-set threshold
pressure value; the control unit (7) being configured
to determine whether the value of the pressure in
the discharge duct (3) is greater than the threshold
pressure value set for a set period of time and, if this
is the case, to emit a first alarm signal (16).

3. The pump according to claim 1 or 2, characterised
in that the control unit (7) is configured for continu-
ously comparing each value of the pressure of the
fluid detected in the discharge duct (3) with a pre-
set control pressure value; the control unit (7) being
configured to determine whether the value of the
pressure in the discharge duct (3) is less than a pre-
set control pressure value and, if the value of the
pressure in the discharge duct (3) is greater than the
control pressure value, the control unit (7) being con-
figured to store this pressure value and, after a pre-
determined period of time, the control unit (7) being
configured to determine if a new pressure value
measured in the discharge duct (3) is within or not a
range of pressure values defined by the previous
pressure value stored; if the new pressure value is
within the range of pressure values, the control unit
(7) being configured to send a second alarm signal
(17); if the new pressure value is not within the range
of pressure values, the control unit (7) being config-
ured to repeat the sequence of operations until a
new pressure value is within the range of pressure
values.

4. The pump according to any one of the preceding

claims, characterised in that it comprises a device
for measuring the frequency (20) of the electric mo-
tor, designed for emitting a signal for measuring the
frequency (22) of the electric motor (21); the control
unit (7) is configured to determine whether the value
of the frequency of the electric motor (21) is less than
the pre-set minimum frequency value for a pre-set
period of time and, if this is the case, to emit a third
alarm signal (18).

5. The pump according to any one of the preceding
claims, characterised in that it comprises a device
for measuring the temperature (14) positioned on
the surface of the casing (10), in particular in an area
of the casing (10) close to the discharge duct (3)
configured for measuring the temperature of the cas-
ing (10) and for emitting a warning signal (15) that
the temperature has exceeded a maximum permit-
ted temperature value; the control unit (7) being con-
figured to receive the warning signal (15) of the tem-
perature measuring device (14) and, upon receiving
it, to emit a fourth alarm signal (19).

6. The pump according to any one of the preceding
claims, characterised in that it comprises a display
device (23) configured to receive the first, second,
third and fourth alarm signals (16, 17, 18, 19) emitted
by the control unit (7) and make it visible to an op-
erator; preferably, the display device (23) makes
available the alarm signals (16, 17, 18, 19) by means
of a warning light.

7. The pump according to any one of the preceding
claims, characterised in that the control unit (7) is
configured to control the switching off of the auxiliary
pump (1), in particular for controlling the interruption
of the electric motor (21) powering the rotary member
(11), upon the emitting of at least one of the first,
second, third and fourth alarm signals (16, 17, 18,
19).

8. A plant for generating a vacuum comprising the aux-
iliary pump according to any one of claims 1 to 7 and
a primary pump (4) located downstream of the aux-
iliary pump (1), with reference to the direction of flow
of the fluid; the intake duct (2) of the auxiliary pump
(1) being located downstream of a user device (24),
with reference to the direction of flow of the fluid.
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