"El ectronic pressure switch with possibility of quick
set-up of the nmain operation paraneters” DESCRI PTI ON

wabmepssssent i nvention concerns an el ectroni ¢ PCEEBMIE056155

10

15

20

25

30

switch with possibility of quick set-up of the nmain
operation paraneters. There are known conpact

el ectronic pressure switches conprising internal

printed circuits on which the operator can operate by
means of set-up neans. In the-¢giircuit card a nmenory is
usual |y present on which the iundanental utilisation
paraneters are recorded. Very inportant are the
actuation value and the de-actuation val ue
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t her Opefiation Bargrelersiyi t hout any pre-set val ue. The user
deci des whi ch val ues to i npui=xxk¥w known pressure
switches are usually made_up of a holl ow body wthin
which a circuit card whi CPE&QRIPH@‘U ts operation and
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pressure swtches have ftﬁl” al gorts external |y which
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port, when the sure i,tch is working, can be
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Very important are the actuation value and the de-actuation value

(hysteresis) of the pressure switch.

Said values depend on the use of the pressure switch which therefore is
made without any pre-set value.

The user decides which values to input.

The known pressure switches are usually made up of a hollow body within
which a circuit card which controls its operation and a pressure sensor are
housed.

In some cases said pressure switches have serial ports externally which are
connectable to external personal computers which can opportunely set-up the
pressure switches according to the user’s desires.

This set-up method is however rather laborious and in any case it requires
the availability of a computer. In addition the serial port, when the pressure
switch is working, can be subject to damages caused by losses of liquids or
powders of the machines to which it is applied. Consequently there is a fast
wear of the pressure switch which must frequently be controlled and possibly
replaced.

In any case the pressure switch must have rather limited dimensions in
order to be easily applied on machines with limited space available.

There are also known pressure switches having integrated set-up means,



powders of the machines to which it is applied.
Consequently there is a fast wear of the pressure
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possi bly replaced. In any case the pressure switch

nmust have rather limted dinensions in order to be

easily applied on machines with limted space

avai l abl e. There are al so known pressure sw tches

havi ng i ntegrated set-up neans2whi ch do not need any
connection to a personal conputer. However said set-up
nmeans are external to the body of the pressure switch

and therefore they have the same probl em of premature
wear :
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According to the invention such scope is attained with an electronic
pressure switch comprising an external body provided with a cavity, a
removable head provided with means for tight closing of said body, a pressure
sensor exposed to the pressure of the environment under control, a circuit card
provided with memory connected with said pressure sensor and set-up means
operating on said circuit cards, characterised in that said set-up means are
housed in said cavity and comprise at least one key reachable by the operator by
removing said removable head.

The set-up means are therefore protected and at the same time easily
reachable.

The characteristics and the advantages of the present invention will
become more evident from the following detailed description an embodiment
thereof which will be illustrated as a non limiting example in the enclosed
drawings, in which:

Figure 1 shows a partially sectioned side view of a pressure switch

according to the present invention;



provided with nenory connected with said pressure
sensor and set-up neans operating on said circuit
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housed in said cavity and conprise at |east one key
reachabl e by the operator by renoving said renovabl e
head. The set-up neans are therefore protected and at
the sane tine easily reachable. The characteristics
and the advantages of the presgnt invention wl|l
becone nore evident fromthe follow ng detail ed
description an enbodi nent thereof which will be
illustrated as a non limting exanple in the encl osed
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protecti pipufd 5 Ghdws & eiffilil §CspliTicaAdrtofiht Grdsburt &fgdal provided
Figure 5 shows a circuit of anplification of the

pr es SNRE RIEFHIRSCROEyi ded by the pressure sensor. The
el ect r oniThe réleeﬁﬁrlié @r@mré clvitsh ghiewn fin Figiiddseb aﬁd ancbnibnses an

| d
o0 Py T FR%IT SR sHBRisal KaviB,Po dyrBe paR' o Bhglutina
enga@ﬁﬁ*&*ee 6il renpageablaih ecmayabld Why tvmh mndcmdmbfa fldt aixtractable

extrag %1]11 d EI AP %fliett(r)R gf:]tge ﬁoc@rp’f 8 Len aﬁﬂ t are%t Bga%y6 %r|0v1ded

renova ranspare a renova
pl at evith 4 mmiozshle pktt T vriastidned tforglltt tight okxsmg obfhetchweity 60. Inside

caVI téP{e ﬁ%}d 5Ns iﬁﬁn§£651gﬁbﬂ?n§6 y rfncﬁg%%ﬁa & ORf! VikiBR feEQight

to em
through the transparent head 6 is placed. The latter in addition is passed

through by electric wires 65 for the extemal electric connection of the circuit
card 2.

In the bottom part of the body 1 a ceramic pellet pressure sensor 8 with
relative packing 9 is fastened by means of a metal ring 80 and a spacer 81,
under which a channel 10 for the inlet of the controlled fluid is found.

The circuit card 2 bears set-up means 4 comprising set-up keys 12-13, a
signalling luminous LED 16 emitting green colour light, and a serial port 14
provided with connecting feet 15 for the connection through the wires 65 to an
external personal computer or other means for the input/collection of data.
From a circuital point of view, said card 2 comprises a main circuit 17 (Figure
3), a feeding and protection circuit 18 (Figure 4) and a circuit 19 for the
amplification of signals coming from the pressure sensor 8 (Figure 5).

The main circuit 17 comprises switches 20-21 respectively controlled by
the set-up keys 12-13, a microprocessor 33 with internal EPROM memory and
feedback condenser 32, a switching transistor 34, a power transistor 35, LEDs
11 and 16, several resistances 22, stabilization condensers 31, several ground

connections, an inlet 36 and an outlet 37.
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in addition is passed through by electric wires 65 for
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2. In the bottompart of the body 1 a ceram c pellet
pressure sensor 8 with relative packing 9 is fastened

by neans of a netal ring 80 and a spacer 81, under

whi ch a channel 10 for the inlet of the controlled

fluid is found. The circuit caad 2 bears set-up neans

4 conprising set-up keys 12-13, a signalling | um nous
LED 16 emtting green colour light, and a serial port

14 provided with connecting feet 15 for the connection
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or other neans Input/collection of "data. From
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signal with amplitude corresponding to the detected pressure, present at the

outlet 52 of the amplification circuit 19 in Figure 5 and at the inlet 36 of the
microprocessor 33 of the circuit part 17 in Figure 3.

In order to have access to the set-up keys 12-13 the head 6 and the plate 7,
which are fastened to the hollow block 1 by means of simple removable
connection (for example screw-nut), must be removed.

By keeping the black key 12 pressed for at least three seconds the value of
pressure at the inlet 36 is acquired as actuation value by the memory of
microprocessor 33, with consequent luminous confirmation signal of the green
LED 16.

Each acquisition of a new actuation value also automatically sets up the
de-actuation threshold (hysteresis) according to a minimum hysteresis value.

In order to set-up a different de-actuation threshold it is necessary to take
the system to the desired de-actuation pressure and then to keep the white key
13 pressed for at least three seconds. In this case too the green LED 16 lights

up in order to confirm the acquisition of the de-actuation value by the



termnals 7 1 for a Wieatstone's bridge 72 of which
the ceramcs pellet 8 is a part, two operational
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inlet 36 of the circuit part 17 of Figure 3, diode

val ves 53, and several ground connections. The manua
set-up of the pressure switch is rather sinple. Let's
consi der the pressure switch nounted on the system or
machi ne under control with thesactuation pressure (for
exanple 7 bar) at the desired regi nen val ue. Such
pressure is detected by the ceram c sensor 8, which
det ermi nes an unbal ance of the Weatstone's bridge 72

whi 0%181%@%@556{‘333&11%%%{1% SE@PAL Wi th anplitude

correspo to the detected pressure, present at the
out| et 59ned eSS $Wilchaligsdheerise df is naysible toj igagsemble the

and %tod§ﬁl%ﬂhﬂh#la&@&ﬁuﬁ@ﬁeamscroprocessor 33 of the
in Figure 3. In order to have access

circuit” part
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flashes of the green LED 16 in fast sequence before the visual signal of
acquisition.

In addition to a remarkable rapidity of set-point adjustment, said pressure
switch is very flexible since there is the possibility, by simultancously pressing
the keys 12-13 for a few second, to transform an operation modality with
"normally opened" contact (that is with outlet 37 in Figure 3 normally without
signal) into an operation modality with "normally closed" contact (that is with
outlet 37 normally with signal). In practice there are two pressure switches in
one.

More precisely, the ceramic pellet 8 detects the pressure of operation of
the system and, if this exceeds the actuation value, it creates a loss of balance of
the Wheatstone’s bridge 72 in Figure 5 with consequent application, through the
outlet 52 in Figure 5 and the inlet 36 in Figure 3, of a pressure signal to the
microprocessor 33. The latter controls then the interdiction of the transistor 34,
which in turn takes in interdiction the power transistor 35. The red LED 11 gets
lit under control by the diode 41.

The card 2 is in addition provided with a protection circuit 18 for possible



13 pressed for at |east three seconds. In this case
too the green LED 16 lights up in order to confirmthe
wa@ewaissssé on of the de-actuation val ue by PCT/EP2005/056155

t hem croprocessor 33 and relative nmenory. Once the
pressure switch has been set, it is possible to
reassenble the body 1 with the plate 7 and the head 6.
During operation the |um nous red LED 41, placed on
the top of the pressure switchg-turns on in order to

i ndicate actuation steps and it is turned off in order
to indicate the de-actuation ones. The transistors 34
and 35 get in turn commuted by the m croprocessor 33

ei t Ngfod Bir ‘zlriﬁ@M RctrhdbohRicbAd. ction in order to

electrically signal "to the outside, through the wres

65, ei t h&n appesity bahaviger, adthysaturatiproe! te tesistars Yhawd 35 and
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program the instrument again it is sinply necessary to

r epedlte danaetyption dusshgldsr ocedure with different pressure
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act ua

an or de-actuatjon) a fest on the E2PROM .
nenour‘XPd‘énpt f rRPiEEm salety, ﬂP’F?’g’af‘?t'blH ‘iﬂg ‘ET“&%“F%&PBWO“
a Sefpatmetdrs ddAs pes el frdghent@if@endntdopdpations.f ast
sequence before the visual signal of acquisition. In
addition to a renmarkable rapidity of set-point
adj ustnment, said pressure switch is very flexible
since there is the possibility, by sinmultaneously
pressing the keys 12-13 for a few second, to transform
an operation nodality with "normally opened” contact
(that is with outlet 37 in Figure 3 normally w thout
signal) into an operation nodality with "normally
cl osed” contact (that is with outlet 37 normally with
signal). In practice there are two pressure swtches
i n one.



More precisely, the ceramc pellet 8 detects the
pressure of operation of the systemand, if this
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bal ance of the Wieatstone's bridge 72 in Figure 5 with
consequent application, through the outlet 52 in
Figure 5 and the inlet 36 in Figure 3, of a pressure
signal to the m croprocessor 33. The latter controls
then the interdiction of the tgansistor 34, which in
turn takes in interdiction the power transistor 35.
The red LED 11 gets |it under control by the diode 4
1. The card 2 is in addition provided with a
protection circuit 18 for pogsijgshort circuits and
wrong el ectric connections. An opposite behaviour
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4. Electronic pressure switch according to claim 1, characterized in that it
comprises a luminous LED (16) for signalling the set-up of the actuation value
and the de-actuation value.

5. Electronic pressure switch according to claim 1, characterized in that it
comprises a luminous LED (11) for signalling the state of intervention.

6. Electronic pressure switch according to claim 1, characterised in that
said pressure sensor is a ceramic pellet (8).

7. Pressure switch according to claim 6, characterised in that said ceramics
pellet (8) is inserted in a Wheatstone’s bridge (72) so as to determine its
unbalance and the emission of signals when the pressure in the environment
under control exceeds the actuation value.

8. Pressure switch according to claim 7, characterised in that said circuit
card (2) comprises a microprocessor (33) provided with memory, that receives
signals of the Wheastone bridge (72) and determines accordingly the presence

or not of output signals, said set-up means (4) operating on the microprocessor



said cavity (60) has |ongitudi nal grooves (61)
engageable with the ends of the circuit cards (2). 3.
wEb@esssni ¢ pressure switch accordi ng to cl ai iPAT/EP2005/056155
characterised in that said set-up neans (4) conprise a
first key (12) for the set-up of the actuation val ue
and a second key (13) for the set-up of the
de-actuation value. 4. Electronic pressure switch
according to claim1, charactegi-zed in that it
conprises a lum nous LED (16) for signalling the
set-up of the actuation value and the de-actuation
value. 5. Electronic pressure switch according to
cl ai ?331)’1n%@&gt%{zé %@@alu@s bhak s aﬁqm?ﬁé H8RaSoh &S bRA (72)
LED 1) for si he sta I ntervention.
El ectwhieh repyopens ﬁwrvel@s\mg ackpatien e%dqwgctwwmoarhﬁmssure switch.
characterised in that said pressure sensor is a
ceramc pellet (8). 7. Pressure switch according to
claim®6, characterised in that said ceram cs pellet
(8) is inserted in a Weatstone's bridge (72) so as to
determine its unbal ance and the em ssion of signals
when the pressure in the environnment under contro
exceeds the actuation value. 8. Pressure swtch
according to claim7, characterised in that said
circuit card (2) conprises a mcroprocessor (33)
provided with nenory, that receives signals of the
Wheast one bridge (72) and determ nes accordingly the
presence or not of output signals, said set-up neans
(4) operating on the mcroprocessor(33) in order to
store the values of the signals of the Weatstone's
bridge (72) which represent the values of actuation
and de-actuation of the pressure swtch.



