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Safety valve for a pressure-coocker

5 The invention relates to a safety valve for a
pressure-cooker, having a pressure pin which is mounted
in a manner which allows it to be displaced'axially in a
valve housing and is subject to the action of a valve

’ gpra.ng.

10 In the case of the generic safety valve disclosed
by CH-A-631 063, the axial displacement of the préssure
pin in the valve housing is essentially proportional to

thé pressure in the pressure-cooker. The pressure pin is
. connected to the interior of the pressure-cooker and in
.15 the event of excess pressure is displaced, starting from
a zero position, counter to the recoiling force of the
valve spring. CH-A-411 272 discloses a similar safety
valve which is provided with an acoustic or optical
signalling device to indicate the pressure in the

20 pressure-cooker. |
The purpose of the invention is to provide a
safety valve of this generic type which permits an
indication of pressure by virtue of an electrical signal,
and which, moreover, operates in a functionally reliable

25 and precise manner ‘and nevertheless is of structurally

simple and sturdy design. The intention is for the valve

| to be able to measure essentially every pressure between
zero and an upper limiting pressure.

The object is achieved using a safety valve of

30 the generic type by virtue of the fact that a magnetic

position sensor and means are provided, and these means

generate a magnetic field which acts on the magnetic

position sensor and the magnetic flux densit:} of which

changes linearly at the location of the magnetic position
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valve houghiagh tﬁ&ﬂ&m «emt to the action~of a valve spring.:

In the case C safety val ve di scl osed by CH A- 631 063 t he .
axi-al dispI pressure pin in the valve housing is .
essentially propor |ona the pressure in the pressure-cooker. The
pressure pinis connected to the intei-or of the pressure-cooker and

in 15 the event of excess pressure is displaced, starting from a zero

_ position, counsensor td® theopriesgurer gdrofis hdisplacadLv@nspsésgptﬂ-l A-411

272 di sci oses Aav aa?ﬂta e %?fceéﬂelvalvé’agt\éze.ow?iﬁg 58 Q?ie AR

acoustic or optic devi ce e pressure |n t he
20 pressure-c8deEs. in the mea-urﬁnenpubpbsg o¢nth@tlﬁ$%ntA%nﬁ|Eﬁﬁ@i¢wovrde

a safety walevadifvd haéngseeebaf&paee&hlﬁb ARH ASmBAner tHaMiGRLI ON
of pressure by virtue of aan electrica
_ measuring device does not make it more difficult to clean -
and the safety functions are met. An advantage of a
safety valve of this type is also to be seen in the fact
that such a valve, in comparison.with a customary wvalve
of this generic type, does not necessitate a change in

10 mechanical function and only a slight change in the basic
mechanical design.

According to a development of the invention there
:Ls ingserted into the shank of the pressure pin a bar

gnet which forms the abovementioned means for generat-

15 ding the magnetic field which acts on the position sensor.
This pressure pin can be of .exactly the same external
design as a pressure pin which is known per se. A highly
corrodible bar magnet can be accommodated in a mechani-
cally and chemically protected manner in the pressure

20 pin.

According to a further design variant the pres-
sure pin has a conical ferromagnet which is arranged in
an air gap in a magnetic system. In this case, the
position sensor is likewise arranged in such a manner in

25 an air gap in the magnetic- system that the magnetic field
which is detected by the position sensor during displace-
ment of the pressure pin varies with the change 'in the
average magnetic permeability of the air gap. The magne-
tic field which is detected by the position sensor thus

30 varies with the change in the average magnetic perme-
ability of the air gap which essentially consists here of
the pressure pin. The measurement of pressure with this
safety valve is particularly dimensionally tolerant,
linear and, in addition, stable. '

35 : If, according to a development.'of the invention,
an analog Hall sensor is provided as position sensor it
is possible, using the latter in pulse-controlled opera-
tion, to sense the position of the pressure pin magneti-
cally, thus permitting a measurement with particularly
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.and \A'h'erbp oI eover, oper.at es in a functionally reliable 25 and precise
manner a v s of st ructurally. _sinple and sturdy design. -
Thé inten rl e valve - to be able to neasure essentially every

-pressure ro and an upper limiting pressure. . ' The
obj ect is achieved using a safety valve-03 30 the generic type by virtue
of the fact that a magnetic . posi tion sensor and rneans are provided, and

these neans lowcheEberyacnagnuptioni cEvenhitble amtes oh ahbubkgneriedl
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at the location of the nmadgnetic position -
_ Further advantageous features emerge from the

dependent claims and from the description which follows.
5 : Two exemplary embodiments of the invention are
explained in more detail below with reference to the

drawings, in which: _ _
Figs. 1 to 3 show a longitudinal section of a safety.
' valve according to the invention, different
10  pressures being assumed in each case in the

pressure-cooker,
Fig. 4 shows a longitudinal section of a safety valve
according to one variant, -
Eig. 5 shows a section along the line V-V in Fig. 4, and
15 Fig. 6 shows, in arbitrary units, the profile of the
! voltage -which can be picked off at the Hall
sensor in relation to the pressure in the
v pressure-cooker.
The safety valve according to Fig. 1 has an
20 essentially cylindrical valve housing 3 which is fastened
on a pressure-cooker lid 6 by means of a nut 7 which is
screwed onto an external thread 22 of the wvalve hous-
ing 3. A pressure pin 2 is mounted in a manner which
allows it to be displaced axially in a hole 14 in the
25 valve housing. At the upper end the pressure pin 2
' protrudes beyond the valve housing 3 and is provided here
in a known manner with a screwed-on cap nut 1. At its
other end the pressure pin 2 has a valve piston 20 which
cooperates with a valve seat 8 of the hole 14 and which
30 has a step 12 in oxder to support a valve spring 5 which
is likewise known per se. An upper inner shoulder 13
forms an opposite support for the valve spring 5. The
compression spring [sic] 5 is situated in an interior
space.9 in the valve housing 3, which space is connected
35 to the outside air via a blow-off opening 10. A further
hole 11 serves to relieve compressed air in the interior
space 9. The description of the safety valve design given
up to now corresponds to that of valves which are already
known.
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2 ' sensor a resgure pinis dlsplaced An essentlal advant age
of the- @@S 0 the i nvention con- . ‘sists in the neasurenent
bei*ng " co a resul t, the valve can be configured in such a

franner asurlng device does not nmake it nore difficult to
clean . and the safety functions are net4 -An- advantage of a - safety
valve of this type is also to be seen in the fact"- that such a val ve,

in conparison with a castothey uppere end ofthé hivmlgenehoastiyge3 dhas not

necessitate a QQSEQR i@ which has a central hole 24 for passage of the

pressure pin 2. In the upper region 16 of the housing 3

there are arranged a magnetic semiconductor position

5 sensor, constructed here as a Hall sensor 23, and a
battery 40. The Hall sensor 23 is connected to the
battery 40 via connections 17 and 18 for the supply of
direct current. The battefy may, for example, be accommo-
dated in a 1id handle or in the valve housing 3. If the

10 Hall sensor 23 is arranged in the pressure pin 2 'the
battery 40 may also be accommodated in the cap nut 1. To
pick off a voltage the Hall sensor is provided in a known
manner with an electrode 19. The Hall sensor 23 is
;rranged in the wvicinity of the hole 24, for example

15 @accommodated in a corresponding recess in the housing 3.

The Hall sensor 23 and the connections as well as the

Hall electrode may, however, also be cast into a cap.

' The magnetic field of a bar magnet 15, which is
arranged in the upper part of a shank 25 of the pressure

20 pin 22, acts on the Hall sensor 23. This permanent
magnet 15 is polarized in its direction of movement or
longitudinal direction. The magnetic field issuing from
the bar magnet changes, at the location of the Hall
sensor, in the range used essentially linearly as a

25 function of the displacement of the pressure pin 2 in the
valve housing 3. The displacement of the pressure pin 2
is opposed by the force of the valve spring 5, this force
being proportional to the pressure in the pressure-
cooker.

30 Fig. 1 shows the valve in a position in which the
valve piston 20 seals the pressure-cooker off from the
outside and thus makes it possible for a pressure to
build up therein. The Hall sensor 23 is situéted in the
vicinity of one pole of the bar magnet 15 and a maximum

35 voltage can be picked off at this. '

If the pressure in the pressure-cooker rises the’
pressure pin 2 moves upwards, for example into the
position shown in Fig. 2, counter to the recoiling force
of the valve spring-S. The Hall sensor 23 is removed from



1.0 nmechani cal function and onIy a slight change in the basic

mechani cah; eenRe laced ~ According to a devel opment of the invention
- there _ to ‘the shank of the pressure pin a bar magnet
~whi.ch for: tloned means for generat- 15. ing the magnet i ¢

field which acts on the position sensor.. 5 -This pressure pin can be of
exactly the same external design as a pressure pin which is known per
se. A highly thememigdsitian, mde¢stinasadbrene dsymdatoed dspcmding) i -
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"5 d:.ngly lower, for example 0. The pressure in the
pressure-cooker is, for example, 0.8 bar here.

If the pressure increases further to reach a very
great excess pressure the pressure pin 2 moves into the
position, shown in ¥Fig. 3, in which the blow-off

10 opening 10 connects the interior space of the pressure-
cocker to the outside air. The excess pressure in the
pressure-cooker can hence be reduced by way of the blow-
off opening 10. In this case, the bar magnet 15 is in a
lcs:i.‘c.ic:n in which it acts with maximum magnetic flux

15 density on the Hall sensor 23. The amount of voltage
Wwhich can be picked off at the Hall sensor is correspond-
ingly likewise at a maximum.

' It is then essential for the wvoltage, which can
be picked off at the Hall sensor 23, lé.rgely in a used

20 measuring range M to be linear with respect to the
pressure prevailing in the pressure-cooker. This is shown
by Figure 6 in which the profile of the voltage U which
can be picked off at the Hall sensor 23 is shown as a
function of the pressure P in the pressure-cooker. The

25 point Pl corresponds to the position of the pressure
pin 2 in the starting position according to Fig. 1, the
point P2 to the central position according to Fig. 2 and,
finally, the point P3 to the position of the pressure
pin 2 in the case of a great excess pressure in the

30 pressure-cooker. The voltage which can be picked off at
the Hall sensor 23 is hence a direct measure of the
pressure prevailing in the pressure-cooker.

Figs. 4 and 5 show a design variant of a safety
valve according to the invention. This has a valve

35 housing 3 on top of which an annular cap 37 is fitted. In
this two iron armatures 36 and 39 are arranged mirror-
symmetrically fixed laterally'next to a hole 38. Perma-
nent magnets 33 are likewise symmetrically arranged
between the armatures 36 and 39. The pressure pin 30 is



S ——————e.

T whichis cte by the p05| t [ on sensor dur| ng di spl ace- ment. of the -
l_i'pressure e change in the average magnetic
per neabi | i ti I it -gap. The magne- - tic field which is detected
by the posi us- 30 varies with the change in the average
magneti c perne- ab| lity-of the air gap®which essentially consists here
. of the pressure pin. The measurement of pressure with this — safety

val ve i s particerxapgeddinedadiiorenlto the cHaht sensorj dgainafdre i3imdiRRi on,
stable. 35 betwekh tﬁfé‘oﬁ% nﬂ:.!r?o? gfx\(ﬁé??i@ﬂi afrmhR@rkBvest sy 39 an

anal og Hal | sensor_is provid position sensor |t I S p055|ble
usi ng the | atteRBfn Ir:)%ﬂ'se-“-élonltiﬁbl Fbanbperaa conical| §errogagnste 3ine The

position of theipteesUis iRk8rfBINEL ia correspbhiinglyScorRifal] iw@vdrdly
measur ement Swtgpggrti_ecgégélx‘l in the shank 35. As can be seen, the
ferro:dag‘net 31 extends in the longitudinal direction of
the shank 35. If the'pressure pin 30 moves upwards with
increasing pressure in the pressure-cooker the average
.mag'netic permeability of the air gap cor‘respgndingly

10 continuously 'changes and, corresponding to this, the
magnetic field which the Hall sensor 32 detects. The Hall
sensor 32 is, in this case, preferably an analog Hall
sensor. Even using this valve a voltage, which is linear
‘with respect to the pressure in the pressure-cooker, can

15 Q{De picked off at the Hall sensor 32. Moreovér, the
'measurement is sufficiently accurate and, moreover,
stable despite the comparatively large tolerances which
are customary with a valve of this type. The symmetrical
design of the magnetic system has the advantage that the

20 pressure pin 30 is not attracted laterally on one side
with its displaceability thereby being adversely
affected. The sum of the air-gap regions situated on both
sides of the pressure pin 30 is constant and is not
influenced by the play of the pressure pin in the valve

25 housing 3. An insufficiently linear characteristic line
of the position sensor or Hall sensor 32 can be corrected
by means of a corresponding contour of the ferro-
magnet 31.

A design which is not shown here is conceivable

30 in which the position sensor is accommodated in the
pressure pin and a magnet in the valve housing. In this
case, it would be possible for a battery designed as a
button cell to be accommodated in the cap nut of the
pressure pin.

35 A design is also possible in which the battery is
replaced by a solar cell. The signal of the position
sensor can, for example, be used as a control signal for
controlling any controlled variables.
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Patent claims

1. Safety valve for a pressure-cocker, having a
preésure pin (2, 30) which is mounted in a manner which
allows it to be displaced axially in a valve housing (3)
5 and is subject to the action of a valve spring (5),
‘characterized in that a magnetic position sensor (23, 32)
and means (15, 31) are provided, and these means generate
a magnetic field which acts on the magnetic position
sensor (23, 32) and the magnetic flux density of which
10 changes at the location of the magnetic position sen-
sor (23, 32) as the pressure ﬁin (2, 30) is displaced.
‘2. Safety valve according to Claim 1, characterized
in that the position semsor (23, 32) and at least parts
!gf the abovementioned means (15, 31) are assigned to the
15 rpressure pin (2, 30) or the valve housing (3), respec-
tively, and as the pressure pin (2, 30) is displaced are
moved relative to one another. |
3. Safety valve according to Claim 1 or 2, charac-
terized in that the position sensor (23, 32) and/or at
20 least parts of the abovementioned means (15, 31) are
assigned releasably to the pressure pin (2, 30) or to the
valve housing (3), respectively.
4. Safety valve according to one of Claim 1 to 3,
characterized in that the pressure pin (2) has, at least
25 in the upper region, a bar magnet (15) which is polarized
in the direction of movement of the pressure pin (2) and
which forms the abovementioned means.
5. Safety valve according to Claim 4, characterized
in that the bar magnet (15) forms at least part of the
30 shank of the pressure pin (2).
6. Safety valve according to one of Claims 1 to 5,
characterized in that the magnetic position sensor (23,
32) is a semiconductor position sensor.
7. Safety valve according to one of Claims 1 to 6,
35 characterized in that the magnetic position sensor (23,
32) is a Hall sensor.
8. . Safety valve according to one of Claims 4 to 7,
characterized in that the bar magnet (15) is sheathed or
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‘t'he invention, different 10 pressures being asstime i each case
in the pressure'cooker Fi§ -4 shows a | ongi t udi naI
‘section of a safety valv " . according to, one variant, 5
shows a secti oncgﬁﬁﬁé Fﬁeal PRENY. Of | profecting Agpimst ‘fs?’@r°%"°%lﬂﬂ6§ aﬁf n
arbitrary unitsmethanprali peoctbcthon. vol tage which can be picked

of f-at the Hall in relation _to the sure i.n th
pressure-cooker.g‘ SafetyTPfg‘g'ggf 8F§°§§F'9g &0 6P&i '?%‘ thags ‘an 20
essentially cyl bhdriacabmaledelhouhangtﬁevﬂsms:hticsnfsmtsmed(23, 32) is an

5 analog position sensor.
10. Safety valve according to one of Claims 1 to 9,
characterized in that the pressure pin (30) has a conical
ferromagnet (31) which is arranged_in'an air gap in a
symmetrical magnetic system (36, 39), and in that the .
10 magnetic position sensor (32) is arranged in such a
manner in this air gap that the magnetic field which it
(32) detects during displacement of the pressure pin.(30)
varies with the change in the average magnetic perme-
‘ability of the air gap in which the ferromagmet (31) is
15 !érranged. '
11. Safety valve according to one of Claims 1 to 10,
characterized in that the position sensor can be operated
with pulse control.
12. Safety valve according to one of Claims 1 to 11,
20 characterized in that the magnetic flux density changes
linearly at the location of the magnetic position sensor

as the pressure pin is displaced.
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~ on a pressure-cooker lid 6 by neans of a nut 7 mhlch IS screwed onto an .
- external thread 22 of the valve hous- “ " ‘ing 3. A pressure pin 2 is ¢
“nmounted in a manner which allows it to be displaced axially in a hole
14 in the 25 valve housing. At the upper -end the pressure pin 2
protrudes beyond the val ve housing 3 arkbgtraatovi ded here - in a known
manner with a screwed-on cap nut 1. At its - other end the pressure pin 2
has a val ve piston 20 which cooperates with a valve seat 8 of the hole

14 and which 30 has a S2ep 3LYe haumrbing ol Husp@nessurs wdos pi2)ng whidh ch

is |ikew se knoiw pRibjet- AﬁoUpﬂﬁi h&'&‘ibnsr@f” el va3ve spéﬂ{é’m(?ﬁ 03%05' te
support for the valve sprlng 5. The npr.essi on spring SIC
situated in an THERYT IFREET Wli"hclﬁ hél\}al“"‘?e HousenPs, dilwpdiacsshce

i s connect ed 35axiaa111het@m sliiﬂ.taed asitferit bRl DFIRISAY 110 thd fAuTbaer

hole 11 serves ﬁ&éﬂée&?) COARY SSeq:.h‘fieI rpzl'ensstuqr:ee |Pr:1Ltner(|2(3 , is a position
sensor (23) which is exposed to a magnet (15) arranged in
the pressure pin (2). A change in pressure in the
_press_ure'-cooker causes the pressure pin (2) to be dis-
placed, the magnetic flux density correspondingly chang-
ing at the location of the magnetic position sensor. The
voltage which can be picked off at the position sen-
sor (23) is direct measure of the pressure prevailing in
the pressure-cooker.

h

’
L

(Fig. 1)
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ispace 9. The description of the safety valve de5|gn glven . up to now |

ifcorresponds to'that of val ves which:ére aliready - known. .

At the upper end the valve housing 3 has a region 16 which has a
~central hole 24 for passage of the pressure pin 2. In the upper region -
+ 16 of the housing 3 there are arranged a nmagneti c sem conduct or '

position 5 sensor, constructed here as a Hal | .sensor 23, and a
Fig.1
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battery 40. The Hal sensor 23 is connected to the battery 40 via |

connections 17 and 18 for the supply of direct current. The battery
.may, for exanple, be. accomo- dated in a lid handle or in the valve
‘housing 3. If the 10 Hall sensor 23 is arranged in the-pressure pin 2 the
battery 40 may al so be acg?nnn ated in the cap nut 1. To pick off a -
vol-tage the Hall sensor i§ o ded i “manner Wi th an
el ectrode 19. The Hall sensor 23.4s arrangeq in the vicinity of the
hol e 24, for exanple 15 actcommodat in a corresponding recess in the
housi ng 3. ‘The Hal -1 sensor 2 tions as well as the
“Hall el ectrode may, however, also be casylifiio a cap. - The .
magnetic field of a bar magnet 35»~M¢ﬂég;,s a@ged in the upper part
of a shank 25 of the pressure %94 pi n Z2pt on gﬂe Hal | sensor 23.
This permanent magnet 15 i§5‘“’ 21)| ; |ﬁ tion of novenment or
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iongitudinal direction. The magnetic field iSSURBBLACHBVENT SHEZE bar S&a
changes, at the l|ocation of the Hall SepsgE edchntidie: }Pﬁ;ﬂ@e-meﬂged
-gssentially linearly as a 25 function of

pin 2 in the

i's opposed by the force of the valve spring{Sg ks orp«d.?ed_.gb@. | pped .77
to the pressure in the pressur B ?9“’30
1 shows the valve in a position in which the

proporti onal

t
hg. dizsplspcemenid o toheagpd efsure
val ve housing 3. The displ acgnBntyifdsy hﬁagﬂ@ﬁﬁﬁ”ﬁt@fﬁag@dmf&

g@- - cooker
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pressure-cooker off fromthe out si de anc (B afalys S
pressure to build up therein. enso| tuated in the
vicinity of one pole of thB2b&EYYE 2R dREERARERLRPEBSL ol t age can be
pi cked of f at this. If the pressure in the pressure-cooker

ri ses the 5

10

20

25

30

Pressure 2in@evnetsiou m@éf’étegoq:oexaangalfetl:g t gaﬁ.gg for a

pressure-cooker, having a pressure pin which is mounted
in a manner which allows it to be displaced axially in a
valve housing and is subject to the action of a valve
kpring.

In the case of the generic safety valve disclosed
by CH-A-631 063, the axial displacement of the pressure
pin in the valve housing is essentially proportional to
thé pressure in the pressure-cooker. The pressure pin is
connected to the interior of thé pressure-coocker and in
the event of excess pressure is displaced, starting from
a zero position, counter to the recoiling force of the
valve spring. CH-A-411 272 discloses a similar safety
valve which is provided with an acoustic or optical
signalling device to indicate the pressure in the
p&:essure- cooker.

The purpose of the invention is to provide a
safety valve of this generic type which permits an
indication of pressure by virtue of an electrical sigmal,
and which, moreover, operates in a functionally reliable
and precise manner and nevertheless is of structurally
simple and sturdy design. The intention is for the valve
to be able to measure essentially every pressure between
zero and an upper limiting pressure.

The object is achieved using a safety valve of
the generic type by virtue of the fact that a magnetic
position sensor and means are provided, and these means
generate a magnetic field which acts on the magnetic
position seﬁsor and the magnetic £lux density of which
changes .linearly at the location of the magnetic position
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position shown in Fig. 2, counter to the recoiling force of the valve
spring 5. The Hall sensor 23 is renoved from
5\.

2

seasor as the pressure piz is displaced. Az essemtial
advantage of the valve according to the iaveation con-
sists in the measursment being contactless. as a Tesulsz,
:hg valve can be configured iz such a maznes that the
5 measuring device does not make it moze diZficuls o clean
and the safety functions aTe met. An advantage of a
salety valve of this type is also to be seen in the fact
t2at such a valve, in comparison with a customary valve
cZ this generic type, does not necessitate a change ia

| 2
[ =)

leckanical function and only a slight change iz the basic
mecianical design.

According to a development of the iavention there
is ingerted into the shank of the pressure pin a baz
pagnet which forms the abovementionad means for gemerat-
Lag the magnetic field which acts oz the position semsox.

-
w

This p::.esstire Pin caz be of exactly the same external

design as a pressﬁre piz which is kaown per se. A highl

cezzodible bar magnet caz be accommodated i a nechani-

cally and chemically protected manmer in the pressure
20 pia.

According to a furthex design vaxiaat the pres-
sure piz has a corical Zferromagnet which is arranged in
az air gap in a magmetic system. In th:'\s‘_case, the
position sensor is likewise arranged in such'a mamnes in

25 an air gap in the magmetic system that the magnetic field
wiich is detected by the position sensor during displace-
ment of the pressure piz varies with the chaage iz the
avesage magnetic permeadility of the air gap. The magne-

~ tic field which is detected by the position semsor thus

30 varies with the change in the average magnetic perme-
ability of the air gap which essentially comsists here of
the pressure piz. The measurement of pressure with this
safety valve is pacticulazly . dimensionally tolezant,
linear and, in additioz, stable. _

3s If, according to a development of the izvention,
az aznalog Hall senscr is provided as position sensor it
is possible, usizg the la.:ter"‘iﬁ'pulse-cont:alled Spera-
tioz, to senge the positioz of the pressure piz Ragnati-

cally, thus permitting a measurement withk pariiculazlix

R LR lupldmmw ”eet
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the zero posi tion,

desi gnated here by A corresponding to t he
di spl acenent of the pressure pin 2 and is exposed to a magnetic f
6f |ower flux density. The voltage which can be picked off at the

el ectrode 19 is correspon- 5 dingly |ower, for exanple 0. The pressur
t he pressure-cooker is, for exanple, 0.8 bar here. ’ | f.
pressure increases further to reach a very great excess pressure
pressure pin 2 noves into the positi@n, - shown in Fig. 3, in
the blowoff 10 -aReNbaged cesm&b%;we B ehQl uSPAGE beéé&%npggfg
cooker to the outsg&i air. ges; essure in the ressure-c
can hence be reduc Bysm%. ?ﬂg'?ﬁe‘ meas“fﬁﬁeﬁﬁpéﬁl?ﬁfslﬁas?n this

t he bar nagnet 15

is in a Furthessiddventagequs cfeatiurast emergd Hreom Mule

ield
Hal |
ein
t he
t he
whi ch
ure-
oker
case,

magnetic flux 15 QeAshbyzon-thesHahd HSoRASAHe %&Jk@:muﬂicxpf o1ebig0e

whi ch can be plgked off at the Fbll sensor

4 corregpon -
exemplary embodiments of the invention are

_explained in more detail below with ‘reference to the

10

1s

20

25

30

-35

drawings, in which:
Figs. 1 to 3 show a longitudinal section of a safety
valve according to the invention, dJifferent

pressures being assumed in each case in the:

pressure-cocker, .

Fig. 4 shows a longitudinal section of a safety valve
according to one variant,

Fig. 5 shows a section along the line V-V in Fig. 4, and

fig. 6 shows, in azhitrary units, the profile of the
voltage which can be picked off at the EHall
sensor in relation to the pressure in the
pressure-cookerx. '

The safety valve according to Fig. 1 has an
essentially cylindrical valve housing 3 which is fastened
on a pressure-cocoker lid 6 by means of a z=ut 7 which is
screwed onto an external thread 22 of the valve hous-
ing 3. A pressure pin 2 is mounted in a _.manner which
allows it to be displaced axially in a hole 14 in the
valve housing. At the upper end the pressure pin 2
protrudes beyond the valve housing 3 and is provided here
in a known manner with a screwed-on cap nut 1. At its
other end the pressure pin 2 has a valve piston 20 which
cooperates with a valve seat 8 of the hole 14 and which
has a step 12 in order to support a valve spring 5 which
is likewise known per se. An upper inner shoulder 13
forms an opposite support for the valve spring 5. The
compression :spring -[sic] 5 is situated iz an interior
space 9 -in the valve housing 3, which space is connected
to the outside air via a blow-off opening 10. A further
hole 11 serves to relieve compressed air in the interior
space 9. The description of the safety valve design given
up to now coiresponds to that of valves which are already
kaown. ' .
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ingly likew se at a maxi num It is then essential for the

vol tage, which can be picked off at the Hall sensor 23, largely in a
used 20 neasuring range Mto be linear with respect to the pressure
prevailing in the pressure-cooker. This 4s shown by Figure 6 in which

the profile of the voltadge thehiapper o lrhepi ekbdeoffowsindies Hads sgnsor

23 is shown as g.gqj ' of, .t he pressure,P.in,th ressure-coqgker. The
25 point P1 correesgploor%s&%fyhf%%eh B8 & Sr?nf)tfrat émp%reegéur%gg Pas5Ageo ot thRe

starting positi ®Fessnelipin t2. Ay, the wpper regbomtlf2ofothbehoasingl 3
position accordigigd Eig. 3 fj t Ml 0 the.position
dHedd EbQ £rfllbed a E¥ac! MBafiUcladct 0 LOE; PRS0

of the pressure pin case o great excess pressur
pressur e- cooker .SeRfCT0| COGSLEMEERAC et pisckadHeflfl agsensor 2he lad a

sensor 23 is hengtdad 'RC FRRSUES1YT L8Bsor 23 PIESSWeanlcaWd | kY Lh.the

pressur e- cooker . . .
battery 40 via connections 17 and 18 for the supply of

direct current. The battery may, for example, be accommo-
dated in a lid handle or in the valve housing 3..If the

10 Hall sensor 23 is arranged in the pressure pin 2 the
battery 40 may also be accommodated in the cap nut 1. To
pick off a voltage the Hall sensor is provided in a known
manner with an electrode 19. The Hall sensor 23 is
arranged in the vicinity of the hole 24, for exahple

15 accommodated in a corresponding recess in the housing 3.
The Hall sensor 23 and the connections as well as the
Hall electrode may, however, also be cast into a cap.

The magnetic field of a bar magmet 15, which is

arranged in the upper part of a shank 25 of the pressure

- 20 pin 22, acts on the Hall sensor 23. This pérmanent
magnet 15 is polarized in its direction of movement or
longitudihal direction. The magnetic field issuing from

the bar magnet changes, at the location of the Hall
sensor, in the range used essentially linearly as a

25 function of the displacement of the pressure pin 2 in the
valve housing 3. The displacement of the pressure pin 2
is opposed by the force of the valve spring 5, this force
being proportional to the pressure in the pressure-
cooker.

30 Fig. 1 shows the valve in a position in which the
valve piston 20 seals the pressure-cooker off from the
outside and thus makes it possible for a pressure to
build up therein. The Hall sensor 23 is situated in the
vicinity of one pole of the bar magnet 15 and a maximum

35 voltage can be picked off at this.

If the pressure in the pressure-cooker rises the
pressure pin 2 moves upwards, for example into the
position shown in Fig. 2, counter to the recoiling force

of the valve spring 5. The Hall sensor 23 is removed from
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Figs. 4 and 5 show a design variant of a safety val ve according to the
I nvention. This has a valve 35 housing 3 on top of which an annul ar cap 37
is fitted. In this two iron armatures 36 and 39 are arranged mrror-
synetrically fixed laterally next to a hole 38. Perna- nent magnets 33
are |likew se symmetrically arranged . between the armatures 36 and 39.
The pressure pin 30 is : - 6-

. 5
the zero position, designated here by A, corresponding to

the displacement of the pressure pin 2 and is exposed to
a magnetic field of lower flux demsity. The voltage which
can be picked off at the Hall electrode 19 is correspon-
s dingly lower, £or example 0. The opressure in the
pressure-cooker is, for example, 0.8 bar here.

If the pressure increases further to reach a very
great excess pressure the pressure pin 2 moves into the
position, shown in Fig. 3, in which the blow-off

10 opening 10 connects the interior space of the pressure-.
cooker to the outside air. The excess pressure in the
pressure-cooker can hence be reduced by way of the blow-
off opening 10. In this case, the bar magnet 15 is in a
fosition in which it acts with maximum magnetic £lux

15 4density on the Hall sensor 23. The amount of voltage
which cin be picked off at the Hall sensor is correspond-
ingly likewise at a maximum.

It is then essential for the voltage, which can
be picked off at the Hall sensor 23, largely in a used

20 measuring zange M to be linear with respect to the
pressure prevailing in the pressure-cooker. This is shown
by Figure 6§ in which the profile of the voltage U which
can be picked off at the Hall sensor 23 je shown as a
function of the pressure P in the pressure-cocker. The

25 point Pl corresponds to the position of the pressure
pin 2 in the starting position according to Fig. 1, the
point P2 to the central position according to Fig. 2 and,
finally, the point P3 to the position of the pressure
Pin 2 in the case of a great excess pressure in the

30 pressure-cooker. The voltage which can be picked off at
the Hall sensor 23 is hence a direct measure of the
pressure prevailing in the pressure-cooker.

Figs. 4 and 5 show a design variant of a safety
valve aécording to the invention. This has a valve

35  housing 3 on top of which an annular cap 37 is fitted. In
- this two iron armatures 36 and 39 are arranged mirror-
symmetrically fixed laterally next to a hole 38. Perma-
nent magnets 33 are likewise symmetrically arranged
between the armatures 36 and 39. The pressure pin 30 is

This is the replacement sheet
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-arranged relative to the Hall sensor 32 in the air gap bet ween the two
mrror-symetrical arnmatures 36 and 39 and has, in its shank, a
conical ferromagnet 31. The latter is inserted in a correspondi ngly
conical, upwardly 5 open recess 34 in thebshank 35. As can be seen,  the
ferromagnet 31 extends in the |ongitudinal direction of t he shank 35.

| f the pressure 3FFragrdpTekativar §9 WhehHall sepsamidglnprtbeumdri gaphe

pressure- cooker piweeier 6HE two B SmbRivrER IddnDiutdle P6Ta83P 30
correspondi ngly 10 conti nuougly changes "and, . corresponding to this, “the
magnetic fiel d viREnhbhafe 1| ’-Eﬁnﬁﬂa’g‘z dat sepdcatnfepremagneschkor Toe | s,

in this case, predetadlis dnsardledlillds | corresfitidingiyy @onivalg th%r&Q’yVG a
vol tage, which is linear th respect, tao the pressure he

W nt
pressur e- cooker RN FECFE SitcidRy ABIHE 3By | ASe AP g?. f#fov ERe
t he measur enbetromagnet | 31 edttonde Citi atRe aldngitu@inal, direction of

the shank 35. If the pressure pin 30 moves upwards with
increasing pressure in the pressure-cooker the average
magnetic permeability of the air gap correspondinélx-
10 continucusly changes and, corresponding to this, the
magnetic field which the Hall sensor 32 detects. The Hall
sensor 32 is, in this case, preferably an analog Hall
sensor. Even using this valve a voltage, which is linear
with respect to the pressure in the pressure-cooker, can
15 be picked off at the Hall sensor 32. Moreover, the
'measure-ment is sufficiently accurate and, moreover,
stable despite the comparatively large tolerances which
are customary with a valve of this type. The symmetrical
design of the magnetic system has the advantage that the
20 pressure pin 30 is not attracted laterally on one side
with its displaceability thereby being adversely
affected. The sum of the air-gap regions situated on both
sides of the pressure pin 30 is constant and is not
- influenced by the play of the pressure pin in the valve
25 housing 3. An insufficiently linear characteristic line
of the position sensor or Hall sensor 32 can be corrected
by means of a corresponding contour of the £ferro-
magnet 31. _
A design which is not shown here is conceivable
30 in which the position sensor is accommodated in the
pressure pin and a magnet in the valve housing. In this
case, it would be possible for a battery designed as a
button cell to be accommodated in the cap nut of the
pPressure pin. |
35 A design is also possible in-which the battery is
replaced by a solar cell. The signal of the position
sensor can, for example, be used as a control signal for
controlling any controlled variables.
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stabl e despite the conparatively large tol erances which ~are customary
with a valve of ‘this type. The symmetri cal design of the magnetic
system has the advantage that the 20 pressure pin 30 is not attracted

| aterally on one side with its displaceability tmﬁq\

adversel y affected. The sumof the air-gap regions si
sides of the pressure pin 30 is constant7and i s not ”"ﬂ!}? i{!ﬂ m/

play of the pressure pin in the valve gae R0dga{k 3. An insu

| i near characteristic |line of the position sensor or Hall sensor 32 can
be corrected by neans of a correspondi ng contour of the ferro-

magnet 31. 1. A d8sfepy wilsfe it DRESFRIRICOOksT cobrwingabd e 30
in which the positifnssaprsohiksiacgeimpdatedsi fotdtted ia Br8SSN-LWRES aNd a
magnet in the valve housing. |n t'hi s case, ul t, vvoul d .be QOSS..I bl ?

battery desi gned asa.a. ows it to be :’..sala.ced axia valve Dous:i:zgy

axd is subject te tha action oI a valve spring (3),
characterized in that a magmetic positioz senser (23, 32)
a=d means (15, 31) are provided, and these meaxs generate
a magmetic field which acks on tke magnetic position
sezscr (23, 32) and the magmetic £flux density of which
.10 changes at the location of the magnetic position sen-
soz (23, 32) as the pressuse piz (2, 30) is displaced.
2. Safety valve accozding to Claim 1, chazacterized
ia that the position seaser (23, 32) and at least parts
of the abovementicned means (15, 31) are assigued ko the
1§  pressure pin (2, 30) o the valve housing (3), respec-
tivel : and as the pressuze pin (2, 30) is displaced are
moved Telative to gme a=otler.
3. Safety valve accordizg to Claim 1 o= 2, charac-
terized iz that the position sexmsor (23, 32) and/ex at
20 least pasts of the asovemectiozed meazs (15, 31) ave
assigned raleasably tc the pressuse piz (2, 30) ox to the
valve housing (3), respectively.
4. Safaty valve accozding to ome of Qlaim 1 to 3,
characterized in that the prassure pin (2) kas, at least
25 ir the upper region, a bac magnet (L5) which is polacized
in the direction of moveme=t of the pressure piz (2) and
wkich forms the abovementicned means.
S. Safety valve accordizng to Claim 4, characterized
in that the bar magne:t (15) fozms at least pazt ¢ the
30 skank of the pressure piz (2}). |
8. Safety valve accordizg to ome of Claims 1 to 5,
characterized iz that the magm=etic pesgition semsor (23,
32) is a semicomductor position sensor. '
7. Safety valve accozding to cne of Claims 1 to 6,

35 ckharacterized in that the magnetic position semser (23,

32) is a Eall sensor.

i 8. . Safety valve according to one of Claims ¢ to 7,

charactarized iz that the bar magmet (15) is sheatzed ‘qr
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“button cell to be accommmdated in the cap nut of the pressure pin. 35
A design is also possible in which the battery is _ngngggﬁgZUgezgggi
“Gontiol 'signal for controlling anie%ﬁ[ orTed var ?;”ﬁﬁm M
O o

- 8 -

coated as a means of protecting against corrosion and as
mechanical protection.
9. Safety valve according to one of Claims 1 to 8,
characterized in that the position sensor (23, 32) is an
5 analog position sensor.
10. Safety valve according to one of Claims'1l to 9,
characterized in that the pressure pin (30) has a conical
ferromagnet (31) which is arranged in an air gap in a
symmetrical magnetic system (36, 39), and in that the
10 magnetic position sensor (32) is arranged in such a
manner in this air gap that the magnetic field which it
(32) detects during displacement of the pressure pin (30)
varies with the change in the average magnetic perme-
ability of the air gap in which the ferromagnet (31) is
1s arranged.
11. Safety valve according to one of Claims 1 to 10,
characterized in that the position sensor can be operated
with pulse control.
12. Safety valve according to one of Claims 1 to 11,
20 characterized in that the magmetic f£lux density changes
linearly at the location of the magnetic position sensor
as the pressure pin is displaced.

T
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"Patent cl ai ns | . Safety valve for a pressure-cooker having a
pressure pin (2, 30) which is nourited’in a' nanner which allows it to be

:di spl aced .axially in a valve housing (3) and is-subject to the action of a
val ve spring (5), characterized in that a magnetic position sensor (23, 32)
and neans (15, 31) are provided, which neans generate a nagnetic field

whi ch acts on the magnetic position senor (23, 32) and the nmagnetic fl ux

density of which " ABSTRACT

R

SAFETY VAILVE FOR A PRESSITRE-CObKER

In a valve housing (3) a pressure pin (2), which
is subject- to the action of a valve spring (5), is
mounted in a manner which allows it to be displaced
axially to a limited extent. Arranged fixed in the valve
housing (3), next to the pressure pin (2), is a position
sensor (23) which is exposed to a magnet (15) arranged in
the pressure pin (2). A change in pressure in the
pressure-cooker causes the pressure pin (2) to be dis-
placed, the magnetic flux density correspondingly chang-
ing at the location of the magnetic position sensor. The
voltage which can be picked off at the position sen-
sor (23) is direct measure of the pressure prevailing in

the pressure-cooker.

(Fig. 1)
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- changes at the |ocation of the magnetic position sen- sor (23, 32) as the
pressure pin (2) is displaced, in:which arrangement, when the valve is
'closed, essentially any excess pressure inside the pressure-cooker between
zero and an upper limting valve can be neasured and, on the basis of the
| ocal magnetic flux density, the position of the pressure pin (2, 30), and
consequently the pressure inside the1l pressure-cooker, can be
established, in that the position sensor (23,F3 E§ away froma zero
position (A) of the s lgbnfans (15, 31) by an ah®u {ng to the
u

di spl acenent of the préd e pin (2) and is e sedfto aqﬁﬁrres ondi ngly

changed flux density, in that the magnetic flux dernsrty ' ges at the
| ocation of the pogt S (23, 32) in the ne | M used
essentiallyi Linearfly ad @ funcdion of the disPIacenent f ”I pressure pin
(2, 30) angithe fr——%‘ 5 A
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- di spl acenent of the pressure pin (2) is opposed by the valve sprlng (5),

the force of which is proportional
:in that at the position sensor

(23,

to the pressure in the pressure- cooker
32) there can be picked off a

vol tage, which is linear in the neasuring range (M used
8 to the pressure (P) prevailing in the ‘pressure-cooker and the voltage

whi ch can be picked off at the position2 :

Flg l.
3 :1 30
- ¥
3
v T A IHee—32
L = R
39 36
] 37
38 —9
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Fig. 5
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sensor (23 32) is a direct neasure of ‘the pressure prevailing in the

pt essur ¢- cooker. 2. -Safety val ve’ accordlng to daim1l, characterized in
that thé position sensor (23, 32) and at |east parts-of the abavenenti oned
nmeans (15, 31) are assigned to the pressure pin (2, 30) or the valve
housing (3), respec- tively, and as the7pressure pin: Jmumlﬂiﬂﬂﬂmﬂg
are noved relative to one another. 3. Safety valv im1
or 2, charac- terized in that the position sensor (23, 32) ahd/ Br &t 1 east
parts of the abovenentioned neans (15, 31) are assigned releasably to the
pressure pin (2, 30) or to the valve housing (3), respectively. 4.

Safety val ve according to one of Clains 1 to 3, characterized in that the
pressure pin (2) has, at least in the upge region, a bar magnet ( 15)
which is polarized ' claims

1. Safety valve for a pressure-cooker having a
pressure pin (2, 30) which is mounted in a manner which
allows it to be displaced axially in a valve housing (3)
and is subject to the action of a valve spring (5),
characterized in that a magnetic position sensor (23, 32)
and means (15, 51) are provided, which means generate a
magnetic £field which acts on thé magnetic position
sensor (23, 32) and the magnetic flux density of which
changes at the location of the magnetic position sen-
sor (23, 32) as the pressure pin (2) is displaced, in
which arrangement, when the valve is closed, essentially
any excess pressure insidg;the pressure-cooker between
zexro and an upper limiting valve can be measured and, on
the basis of the local magnetic £flux density, the
position of the pressure pin (2, 30), and consequently
the pressure ‘inside the pressure-coocker, can be
established, in that the position sensor (23, 32) is away
from a zero position (A) of the said means (15, 31) by an
amount corresponding to the displacemént of the pressure
rin (2) and is exposed to a correspondingly changed flux
density, in that the magnetic flux density changes at the
location of the position sensor (23, 32) in the measuring
range (M) used essentially_linearly as a function of the
displacement of the pressure pin (2, 30) and the
displacement of the pressure pin (2) is opposed by the
valve spring (5), the force of which is proportional to
the pressure in the pressure-cocker, in that at the
position sensor (23,  32) there can be picked off a

voltage, which is linear in the measuring range (M) used .
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in the direction of novenent of the pressure pin (2) _and which forns the
s;abovenenti oned neans. 5. Saf ety val ve according to O aim 4,

e e et e goar et (19 Lo ot RRAER R

to 5, characterized in that the magnetic position sensbr (23, 32)°%is*a
sem conduct or eR0shki PRe88ASEN (PY prevaiiaf®y M.d/EHh\éB p&%’ﬁé‘-@:&&ﬁ]%ﬁ

Clainms 1 to 6, charagcterized:in that he si_tiop, sensor, (23 32)
is a Hall sensb® aftages P VEfYe fcch'gFﬁé nd*t Phﬁl éf‘?ﬁsiél"
charact eri zed siensolrat (23 Ba) nhgnet dibects mmdodr that @:bmtaresreans
of protectlng %%giEn erQ%fO%r%FQuQE-?%Q%%¥ cal protection. 9.

gbcor ains T'to 8,

Saf ety val ve % d%one %o
Safety valve according to Claim 1, characterized

in that the position sensor (23, 32) and at least parts
of the abovementioned means (15, 31) are assigned to the
pressure pin (2, 30) or the wvalve housing (3), respec-
tively, and as the pressure pin (2, 30) is displaced are
moved relative to one another.

3. Safety wvalve according to Cclaim 1 or 2, charac-
terized in that the position sensor (23, 32) and/or at
least parts of the a.bovement:.cned means (15, 31) are
assigned releasably to the pressure pin (2 30) or to the"
valve housing (3), respectively.

4. Safety wvalve according to ome of Claims 1 to 3,
characterized in that the pressure pin (2) has, at least
in the upper region, a bar magnet (15) which is polarized
in the direction of movement of the pressure pin (2) and
which forms the abovementioned means.

5. Safety valve according to Claim 4, characterized
in that the bar magnet (15) forms at least part of the
shank of the preésg;e pin.(Z).

6. " Safety valve according to one of Claims 1 to. 5,
characterized in that the magnetic position sensor (23,
32) is a semiconductor position sensor.

7. Safety valve according to one of Claims 1 to 6,
characterized in that the magnetic position semnsor (23,
32) is a Hall sensor. - o

8. Safety valve according to one of Claims 4 to 7,
characterized in that'the bar magnet (15) is sheathed or
coated as a means of protecting against corrosion and as
mechanical protection.

9. Safety valve according to one of Claims 1 to 8,
characterized in that the position sensor (23, 32) is an
analog position sensor.

10. Safety valve according to one of Claims 1 to 9,
characterized in that the pressure pin (30) has a conical

ferromagnet (31) whlch is arranged in an air gap in a
This is the replacement sheet
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characterized in that the position sensor (23, 32) |sm

’sensor.

10-

Saf ety valve according to one of O ai ms MIIH

characterized in that the pressure pin (30) has a coni %
which is arranged in an air gap in a 9 symetri tal €
(36, 39),

and in that the

symmetrical madgiietic system (36, 39), and in that the
magnetic position sensor (32) is arranged in such a
manner in this air gap that the magnetic field which it
(32) detects during displacement of the pressure pin (30)
varies with the change in the average magnetic perme-
ability ;:f the air gap in which the ferrcmagmet (31) is
arranged. . _

11. Safety valve according to one of Claims 1 to 10,
characterized in that the position sensor can be operated

with pulse control.

31)
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magneti c position sensor (32) is arranged in such a manner inthis air
that the magnetic field which it (32) detects during displacenment of the
pressure pin (30) varies with the change in the average nagnetic perme-
ability of the air gap in which the ferromagnet (31) is arranged. 11.
Saf ety val ve according to one of Clainms 1 to 10, characterized in that
position sensor can be operated with pulige control.

o

SAFETY VALVE FOR A PRESSURE COOKER

Abstract

In a valve housing (3) a pressure pin (2), which
is subject- to the action of a valve spring (5), is
mounted in a manner which allows it to be displaced
axially. to a limited extent. Arranged fixed in the valve
housing (3), next to the pressure pin (2), is a position
sensor (23) which is exposed to a magnet (15) arranged in
the pressure pin (2).' A change in pressure in the
pressure-cooker causes the pressure pin (2) to be dis-
placed, the magnetic flux density correspondingly chang-
ing at the location of the magnetic position sensor. The
voltage which can be picked off at the position sen-
sor (23) is direct measure of the pressure prevailing in

the pressure-cocker.

(Fig. 1)
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