Qui ck-acting valve The invention relates to a quick-acting valve conprising a
coil- supplied by a voltage source. S Sliders configured for shutting off

fluid-carrying conduits are normally actu- ated fluidically, i-.e.
hydraulically or pneunmatically, by a quick-acting switching valve. The
fluids may be gases, liquids, solids or multi-phase fluids. The sw tching

val ve is accommpbdated in a fluid line |eading to an actuator of the 10
slider, and it is electrically actuated.. Slider systens frequently require a
qui ck-acting trip function. In the case of power failure or any other

di sturbance, the slider nust be qgfdkp%ﬁnggg,% into the closing position.
For a fluidically actuated slider, S ans at the is fluidic pressure
nmust be inmediately reduced or applied. For safety-related applications, e.g.
t hose whe e S1.on-nr tian.or i cksacting sliders are used, an
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an el ect r oorgtpetsoutde.t he case of power failure, the 20 switching valve is
positively opened by springs and/or the nedium pressure applied. This
ensures that in the case of power failure, the switching valve opens, which,

in turn, i i derbei f 3 i . owever ,
Lhe. st chiaers, Sphflotia® for, SRl BF MMor ARG ORI GORRNG actll
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25 reduced_t o ch an extent that the.magnetig holding.faorce i.s.decreased
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is reduced to a sufficient extent, essentially determ nes the opening tine

ft heo swekide mgd b ds electrigrllyr 2gUPtRd-ons require a slider closing tine of 30
¥4 i seconds in cer 30 tain cases. Due to the inductance of the coil of the
swi tching val ve, the closing
Slider systems frequently require a quick-acting trip function. In the case of

power failure or any other disturbance, the slider must be ébruptly moved
into the closing position. For a fluidically actuated slider, this means that the

15 fluidic pressure must be immediately reduced or applied.

For safety-related applications, e.g. those where explosion-protection or
quick-acting sliders are used, an electrically driven relief valve is kept closed

with the aid of current by an electromagnet. In the case of power failure, the

20 switching valve is positively opened by springs and/or the medium pressure

] applied. This ensures that in the case of power failure, the switching valve
Q opens, which, in turn, results in the slider being moved into the closing state.
However, the switching valve can open only when the magnetic field of the
electromagnet, which maintained the switching valve in the closed state, is

25 reduced to such an extent that the magnetic holding force is decreased below

a limit value. The time during which the magnetic flux density of the electro-

magnet, or the coil current dictating the magnetic field strength, is reduced to

a sufficient extent, essentially determines the opening time of the switching

valve. The regulations require a slider closing time of 30 milliseconds in cer-

30 tain cases. Due to the inductance of the coil of the switching valve, the closing

time is 1.3 seconds as measured in the practice.




time is 1.3 seconds as neasured in the practice. 2 It is an object of the

I nventi‘on to provide a quick-acting valve which offers an essentially
reduced tripping time. The quick-acting val ve according to the invention is
defined in claiml. Ac- 5 cording to the invention, a voltage-dependent
resistor is provided between the voltage source and the coil of the

swi tching valve, and an auxiliary voltage source is connected in parallel to
the coil, the voltage of the auxiliary voltage source being opposite to that
of the voltage source. io In the quick-acting valve according to the
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but the voltage of the voltage source is re- duced in conjunction wth a
corresponcﬁs’ﬁ@”F’ﬁHYé@@‘écqq"ltrﬂ%ngdilrﬂage dependent - resistance. The

vol t age- dependent resistor conprises a high resistance below a swtching
voltage U5, and a negligibly small resistance above Us. An auxiliary is
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| ow- i npedance re-" sistor. D‘”'nﬂgt e cutoff process, the input volta e falls
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via the | owi rrpedance auxil- iary voltage source. Thus, the voltages and the
times for cuttin e cur- renchaare red| ctabl e and cal cul able. This
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duced in conjunction with a corresponding increase in the voltage-dependent
resistance. The voltage-dependent resistor comprises a high resistance below
a switching voltage U, and a negligibly small resistance above Us. An auxiliary
15 voltage source is connected in parallel to the coil, which auxiliary voltage
source is preferably current-controlled and whose voltagé counteracts the coil
current during the cutoff process. In the operating state, the applied input
voltage is so high that the voltage-dependent resistor is a low-impedance re-
sistor. During the cutoff process, the input voltage falls below the switching
20 Vvoltage U.. The voltage-dependent resistor thus becomes a high-impedance
N resistor, The major part of the current now flows via the auxiliary voltage
C«») source such that the coil can quickly discharge via the low-impedance auxil-
iary voltage source. Thus, the voltages and the times for cutting off the cur-
rent are predictable and calculable. This results in defined and short opening

25 times of the safety valve,

In a preferred embodiment of the invention, the auxiliary voltage source is
composed of at least one Zener diode. The Zener diode allows a quick and
controlled discharge of‘ the coil current which is short-circuited via the Zener
30 diode and is not required to flow via the voltage-dependent resistor, Prefera-
bly, the Zener diode is connected in series with a rectifier diode which is im-

permeable to the current flowing from the voltage source via the Zener diode,




conposed of at | east one Zener diode. The Zener diode allows a quick and
control'l ed. di scharge of the coil current which is short-circuited via the
Zener 30 diode and is not required to flow via the vol tage-dependent
resistor. Prefera- bly, the Zener diode is connected in series with a
rectifier diode which is im perneable to the current flowi ng fromthe

vol tage source via the Zener diode, 3 and thus blocks said current flow The
rectifier diode is perneable only to the discharge current of the coil.
According to a preferred enbodi nent of the invention, the voltage-dependent

s resi st orandehugleocks @aid alirient dlovel el rentifiersdibtie e peeprabri eolyito grRries in
the formaqf a cascade,t\/(t@p(?_| el ectronic switches bridging a respective series
resi stor HpthHELHY ERTERAINNEEW) t he cl osing state when the vol tage applied
falls below a predeterm ned switching voltage Us. The division into a
plurality of serial elec- tronic switches offers the advantage that in the
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25 Fig. 2 shows a schematic diagramof the control circuit of the valve, and

to control switches in such a manner that they are driven into the closing

state when the input voltage falls below the switching voltage U, The value of

the switching voltage U is determined by a reference voltage path which in-

15  cludes a plurality of constant-voltage elements, e.g. Zener diodes.

Hereunder an embodiment of the invention is described in detail with refer-
ence to the drawings. This detailed description of an embodiment may not be
construed as limiting the scope of protection of the invention which is rather

20 defined by the appended claims. In the drawings:

Fig. 1 shows a schematic representation of an overall slider system, including

the slider and the quick-acting valve,
25 Fig. 2 shows a schernatic diagram of the control circuit of the valve, and

Fig. 3 shows a detailed representation of section III of the circuit shown in
Fig. 2.

30 Fig. 1 shows a slider 10 arranged in a conduit 11 and comprising a movable
slider plate 12 adapted to block the conduit cross section. The slider 10 com-
prises an actuator 13 which is pneumatically operated in the illustrated em-

bodiment. The actuator 13 comprises a cylinder having a piston 14. The slider



Fig. 3 shows a detailed representation of section Ill of the circuit shown in

Fig. 2. 30 Fig. 1 shows a slider 10 arranged in a conduit 11 and conprising a
novable slider plate 12 adapted to bl ock the conduit cross section. The

slider 10 com prises an actuator 13 which is pneunatically operated in the

il lustrated em bodi nent. The actuator 13 conprises a cylinder having a
piston 14. The slider 4 10 is connecteg with the piston 14. A spring 15 acts
upon the piston 14 and drives the slider into the open position. The
actuator 13 is connected with a pressure line 16 which is connected to a s
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pressure @rves theesidersiage she iopensititie val ve 18 is a switching valve. It in-
cl udes an el ectromagnet conprising a coil 19 in which a ferromagnetic el e-
ment 20 is arranged. The elenent 20 is connected with a valve plate 21 which
i 0 cl osesTiae aeheatond 2B conriduted vass ar grdssoee lifie e wHidie isc obhnd@ed oexci t ed,
and lifts the el enent 50. Wien t he coil 1ﬁ iﬁ de-energj zed, the valve plate
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The voltage ™ source 25 supplies a current which flows through the coil 19 and
mai nt ai nspressune fiuntidie pressare/ ng 8LG. nThéeablend 8dissa switching valve. dtdne, the

slider 10 i | -, tai ' h tat.e.qqdl cas f power. failure or
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coil 19 to the voltage source 25. The volt- age source_conprises the voltage
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lowered due to gravity or with the aid of a spring und clears the opening 22.
The coil 19 is connected to a controllable voltage source 25. The voltage
source 25 supplies a current which flows through the coil 19 and maintains
15 the switching valve 18 in the closed state. In this state, the slider 10 is main-
tained in the open state. In the case of power failure or failure of the com-
pressed air, the spring 15 of the actuator 13 drives the slider 10 into the

closed position.

20  Fig. 2 shows the connection of the coil 19 to the voltage source 25. The volt-
o age source comprises the voltage generator 30 and the internal resistor 31.

o Its voltage can be varied from a high value to a low value for the purpose of

cutting off the current.

25 The voltage source 25 supplies the input voltage U. for a circuit 32 which
comprises a voitage-dependent resistor 33 configured as a series resistor
forming; together with the coil 19, a series connection connected to the volt-
age source 25. The coil 19 comprises an inductor 34 and the series resistor
24. A series connection comprised of an auxiliary voltage source 35 and a rec- -

30 tifier diode 36 is connected in parallel to the coil 19. The rectifier diode 36 has
a polarity opposite to the direction of the current supplied by the voltage
sourcé 25, i.e. it prevents this current from flowing via the auxiliary voltage

source 35.




cutting off the current. 25 The vol tége”source 25 supplies the input voltage

Ue for,a circuit 32 which conprises a voltage-dependent resistor 33
configured as a series resistor formng, together with the coil 19, a series
connection connected to the volt- age source 25. The coil 19 conprises an

I nductor 34 and the series resistor 24. A series connection conprised of an
auxiliary voltage source 35 and a rec 30 tifier diode 36 is connected in
parallel to the coil 19. The rectifier diode 36 has a polarity opposite to
the direction of the current supplied by the voltage source 25, i.e. it
prevents this current fromflowing via the auxiliary voltage source 35. 5
Fig. 3 shows the circuit 32 conprising the voltage-dependent resistor 33. The
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Y diodes 47, which reference path 46 is connected with the line 26. The refer-
ence path 46 defines the switching voltage U; at which the transistors

37,38,39 are driven into the closing state.

15 One end of the reference path 46 is connected with the line 26, and the other
end is connected with a first combination of a series resistor 48 and a diode
50, and a second combination of a series resistor 51 and a diode 52, respec-

tively.

20 The input voltage U, applied to the positive pole 27 is fed via a resistor 53 and

the resistors 51 and 48 as well as the diodes 52 and 50 to the reference path

Q 46 which generates the reference voltage, and the voltage U. must fall below
the reference voltage for drivi'ng the auxiliary transistors 43, 44 and 45 into

the closing state, whereby the transistors 37, 38 and 39 are also driven into

25 the closing state.

In normal operation, in which the slider 10 is kept open, the switching valve
18 must be kept closed. This means that the coil 19 is excited. Said excitation
is realized in that the voltage source 25 generates the full input voltage U..

30  When this input voltage U, is applied to the circuit 32, the transistors 37,38,
39 are in the conductive state, such that the resistors 41 are bridged by the
transistors. Current flows through the coil 19 to keep it activated.

g



~ 20 The input voltage Ue applied to the positive pole 27 is fed via a resistor

53 and the resistors 51 and 48 as well as the diodes 52 and 50 to the
reference path 46 which generates the reference voltage, and the voltage Ue
must fall below the reference voltage for driving the auxiliary transistors
43, 44 and 45 into the closing state, whereby the transistors 37, 38 and 39
are also driven into 25 the closing state. In normal operation, in which the
slider 10 is kept open, the switching valve 18 nust be kept closed. This
means that the coil 19 is excited. Said excitation is realized in that the
vol tage source 25 generates the full input voltage Ue. 30 Wien this input
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@ 10  ration of a defined period of time. Thus the switching valve has a defined and-

calculable cutoff time.
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1. A quick-acting valve (18) conprising a coil (19) supplied by a voltage
source.(25), characterized in that between the voltage source (25) and the
coil (19) a voltage-dependent resistor (33) is provided, and an auxiliary
vol tage source (35) is con- nected in parallel to the coil (19), the voltage
of said auxiliary voltage, source (35) being opposite to that of said

vol tage source (25). 2. The quick-actinq%valve according to claim1,
characterized in that the auxiliary voltage source (35) conprises at |east
one Zener diode. 3. The quick-acting valve according to claim1l or 2,
characterized in that the auxiliary Egllage source (35) is connected in
series wwth a rectifier diode (36) a parallel to the coil (19). 4. The
qgui ck-acting val ve according to any one of clains 1-3, character- ized in
that the vol tage-dependent resistor (33) includes a plurality of electronic
swi t ches (B7, 382 3BckcahtiRg tvadve A18) ComPrising ﬁJeC@itbr(ﬂngfSUapﬁa@-bytaa\a;ltm d

el ectronic sth%amgﬁ g§g 38,39) each bridging a series resistor (41) and
bei ng driven into % c%osing state when the voltage (Ue) ap- plied falls
bel ow a given switching voltage (Us). 5. The quick-acting val ve according to
claim4, characterized jn that the switching voltage (Ue) is determ ned by a
reference vol t &gB DEEIF ¥ &d)L2 e Tﬂetg%?JK-acting val ve according to claim4
or 5, characterized in that each electronic switch (37,38,39) is switched by

an auxiliary transistor (43,44,45).

between the voltage source (25) and the coil (19) a voltage-dependent
resistor (33) is provided, and an auxiliary voltage source (35) is con-
N nected in parallel to the coil (19), the voltage of said auxiliary voltage

et source (35) being opposite to that of said voltage source (25).

2. The quick-acting valve according to claim 1, characterized in that the

auxiliary voltage source (35) comprises at least one Zener diode.

3. The quick-acting valve according to claim 1 or 2, characterized in that
the auxiliary voltage source (35) is connected in series with a rectifier
diode (36) and in parallel to the coil (19).

4, The quick-acting valve according to any one of claims 1-3, character-

ized in that the voltage-dependent resistor (33) includes a plurality of

electronic switches (37,38,39). connected in series in the form of a cas-
cade, said electronic switches (37,38,39) each bridging a series resistor
(41) and being driven into the closing state when the voltage (U.) ap-
plied falls below a given switching voltage (Us).

5. The quick-acting valve according to claim 4, characterized in that the

switching voltage (U.) is determined by a reference voltage path (46).

6. The quick-acting valve according to claim 4 or 5, characterized in that
each electronic switch (37,38,39) is switched by an a_uxiliary transistor
(43,44,45).




