AUSTRALIA

Patents Act 1952

DECLARATION IN SUPPORT OF A CONVENTION
APPLICATION FOR A PATENT

-

tn support of the Convention application made for a patent for an invention entitled" PROCESS AND DEVICE FOR
CONTROLLING THE ADMISSION OF A MEDIUM INTO AT LEAST ONE LEAKAGE. CHAMBER OF
A VALVE DEVICE

|,  Hans-Otto MIETH,

of ~ Sandkrug 3, D-2058 Schnakenbek, West Germany
do solamnly and sincerely declare as fol'lows: ~

. Lam the applicant (or tho patent

tar, tn the cose of an application by a body coeparate]

Fttim=Btrthes b e - e—thre-oppiieant=
—fm-the-m(enHo-mﬂke—!hrs-deehmhon-mHMehﬁ% the Fedexal Republ ic

2. The basic application as defined by section 141 of the Act was made inof. Germany ....... on the

20th  dayof January, ... 1988 , by Hans-Otto MIETH--

3. [ am the actual inventor of tha invantion referred to in the basic application,

{or, where a person other thin the inventor ts the applicant)

ani entitled

ifs the aclual I=vantar af the inyention and th
antitlad { make the applicatl 7% Tollows: -

Thon which

4, The banic applicntion refetted to: in paragraph 2 of !h|s Declaratlcn wils lho flrsl application mnde
in: a Conventlon country in respect of tho invention the subject of the application.

for. whern a rsquest 1s made under séctioni 142AA ol the Patents Act 1952, for
anm eactier application made in @ Convention cauntry (o he disrégarded)

scti-—The-basie-apptientronreferred-ta-irnaragraph-2-of-thie-Deetaratton-was-not-the-that-anptca-
tion myte In o T tion country in raspect of the invention the subject of the npnlfcati;n/o"
(2.) An earlier applite in respect of tha Invention the subject af the appttation was mado In

e e e O . 4
{3.] A requast has been made to you un o A.. of tha Parents Act 1952 lo disregardl that
aacliar application.
{Here set out In sucé magr:)/ihsj the fa¢ts that show that sec(it

AA (S applicable)

s

Excem as statad in this pnrnqraph the basic ﬂpnllcalwn w!erred to In parnqmnh 2 n! lhns Dcclnmllon
the st applicatian made fn a Convention cuntry in tespect of the invention the Sllb]OCl o! the application.

Declared gt ... Hamourg .. s . 2lst o, dayof Vg August,, 19 89
,,"‘,v‘:‘ g \,1/‘ /
lSmnamre of Declarant]
10 (Hans Otto Mieth)

THE COMMISSIONER OF PAYENTS.

(IMPORTANT  Crags out indpplicahle words 1t abave Farm. |



(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-30354/39
(1 9) AUSTRALIAN PATENT OFFICE (1 0) Acceptance Ne 623376

(54) Title
MULTIWAY VALVE WITH ISOLATED SEALING CAVITIES

~Inteznational Patent Classification(s)
(51)* F16K 011/07 F16K 025702

(21) Application No. : 30354/¢9
(87) PCT Publication Number : WO89/06764
(30) Priority Data

(31) Number (32) Date (33) Country
3801569 20,01.88 DE FEDERAL REPUBLIC OF GERMANY

(43) ~ Publicatior Date : 11.08,89
(44) Publication Date of Accepted Application : 14,05.92

(71)  Applicant(s)
HANS-OTTO MIETH

(72) Inventor(s)
HANS-OTTO MIETH

(74)  Attorney or Agent v
CAR™ =R SMiTH & BEADLE , Gantas House, 2 Railway Parade, CAMBERWELL VIC 3124

(56) .Prior Art Documents
AU 11518/88 F16I€ 25/02
Al 58444/86 F16IK 1/44 25/02 31/122

(57) Claim

(22) Application Date : 17,01.89

L, A valve for controlling the flow of fluid while permitting, the isolated inlet of
a medium to at least one leakage cavity, comprising;

a casing including a first end casing part, a middle casing part, and a second
end casing part arranged in series, said casing defining an inner space;

first sealing means for providing a seal between said first end zasing part and
said middle casing part, and sccond sealing means for providing a seal between said
middle casing part and said seccond end casing part, at least one of said first and
sccond scaling ricans comprising two scals disposed in serics;

at least onc leakage cavity in the inner space of said casing, said cavity being
connected with the eavironment of the valve batween the two seals of one of said first
and second scaling means;

closing means engageable with said first scaling means for placing said middle
casing part out of communication with said first cnd ¢, sing part and sinwultancously
engageable with said second scaling means for placing said middle casing part out of
communication with said sccond end casing part, said closing mcans comprising at
feast one closiug member; and

shutter means sclectively engagesble with cither one of said first and second

sealing means for providing fluid communication between a selective adjacent pair of
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said casing parts, said shutter means comprising at least onc shutter member having
a through passage, said shutter member sclectively engaging onc of said first and
second scaling mcans to thereby provide said fluid communication between one of
said pairs of adjacent casing parts, and said closing mcans sclectively engaging the
other of said first and sccond scaling means to block fliid communication between the
other of said pair of adjacent casing parts, said closing mcans and said shutter means
comprising means for sclectively isolating said lcakage cavity from the remainder of

the inner space of said casing,.
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(57) Abstract 3:‘ , '
3 N
A process is useful for controlling the admission of a medium into at least one 5 g
leakage chamber of a valve device described in the preamble of claim [, The process : i
makes it possible to obtain a multiple-way reversing valve of novel design whose re- o " | !
versing functions and properties, {n particular the leakproofness of each seat part, are L
novel. For this purpose, in the position of the valve which differs from its starting po- 8 \""\ 2!
sition with respeet of the reversed valve seat, the closing slide valve which separates 7°\ N !
the leakage chamber from the inner chamber replaces the closing member which ex- ! NN
ercises the sanie function in the starting position, and vice versa, 7" 7% i
(57) Zusammenfassung  — i i
. . @ 3= i
Die Erfindung betrifft ein Verfahren zur Steuerung des Mediumeintrittes in 300 =
wenigstens einen Leckageraum einer Ventilvorrichtung nach dem Oberbegriff des s,; It
Ansrruchs |, Durch das vorgeschlagene Verfahren wird in Anwendung auf ein 8 — l !
Mehrwege-Umschaltventil, das an sich in seinem Aufbau schon neu ist, eine Ventil- 200 — =\ ]
vorrichtung geschaffen, die hinsichtlich der gegebenen Schaltfunktionen und seiner 53 7Y 7
Eigenschaften, Insbesondere der Leckagesicherheit jedes elnzelnen Sitzbereiches, neu 84 7445
{st. Dies wird unter anderem verfahrenstechnisch dadurch erreicht, daf in der von der u 747
Grundstellung abweichenden Stellung der Ventilvorrichtung am jeweils umgeschalte- 7
nen Ventilsitz elne Substitution des den Leckageraum von dem Innenraum jeweils o L.
absperrenden SchlieBgliedes bzw, VerschluBteils durch das jeweils andere vorgesehen mTTTT
wird, w—=p | |
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Process for controlling the medium inlet into at least one
leakage cavity of a valve and an apparatus for its performance
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The invention relates to a process for controlling the medium
inlet into at least one leakage cavity of a valve according to
the opening portion of claim 1 and an apparatus for its per-

formance.

The state of the art known so far in the field of the so-
called leak-proof polyway-switching valves can e.g. be
gathered from DE-PS 20 27 792, In the cleansing position
and/or the sterilizing position this valve satisfies (cp.
column 5, lines 40 et seq.) the minimum requirement to be met,
namely that there must exist, at any time, at least two seals
between the filling material to be packed and e.g. a cleansing
agent for the vessels, and that the space between the seals is
to be rinsed with a cleansing agent. In analogy with field of
pneumatics the known valve constitutes a so-called 4/2-way
valve, since it 1is provided with four connections (three
casing connections, one leakage cavity connection) and two
switching positions. There is not given a normal posltion in
which the valve, as seen from the middle valve casing part, is
either open or closed at both sides. From Fig. 2 of the above
cited reference it is furthermore evident that in the
illustrated filling position of the valve there exists only a
simple sealing between the middle valve casing part 3 and the
lower valve casing part 4. While in this position product is
transferred from the upper valve casing part 2 to the middle
valve casing part 3, pressurized cleansing agent can basically
stand in line in the lower walve casing part 4. In this case a
defective sealing in the lower seat region or an impact of
pressure from the lower valve casing part 4 would lead to a
mixing of product and cleansing agent, since the lower seat
region is not prutected against leakage.




German patent application P 37 01 027.1 furthermore describes
a valve with a leakage cavity, which 1is provided with two
sealing places disposed_in. series and in the closed position
of the valve prevents the overflow of fluids from one valve
casing Ipart into another. There the leakage cavity is disposed
between the 'sealing places and connected with the environment
of the valve via the valve casing. With this so-called double
seat valve the technical problem is solved to control the
inlet also in other positions of the valve, in addition to the
control of the medium inlet known per se from the inner space
to the leakage cavity in the closed position of the valve. The
solution of the procedural problem is achieved in that the
conneétion between the leakage cavity and the inner space in
positions other than the closed position of the valve is con-
‘trolled with the same effect and in the same manner as in the
‘closed position by means of an arrangement substituting the
closing member concerning its interaction with the leakage
- cavity. With view to the concrete realization there is inter
~alia provided a locking element which with respect to the
closing member is disposed in relatively mobile relation in
the direction of the degree of its freedom of motion and con-
trols the connection between the leakage cavity and the inner
space of the valve casing parts. In the course of this, at
least in the open position of the valve, the lbcking element
is in permanent contact with the two sealing places, these
being realized b_y' sealing means disposéd on the side of the
valve casing or on the side of the closing member or the
locking element, respectively. o -

From the above mentioned German patent application there is
also known a sealing arrangement comprising two separate seals
disposed on the side of the valve casing; in the Euro-PCT-
'applicat;ion (WO 88/05512) claiming the prigrity of said German
patent application these two discrete seals inter alia are
seals with annular cross section.
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Starting out from the prior axyt shown it is the problem of the
invention to create a process for the control of the medium
inlet into at least one leakage cavity of a valve, wherein the
valve comprises more than two valve casing parts with feed and
drain ~casing parts and in particular < has controllable
connections between leakage cavity and inner space of the

valve casing.

The problem is solved by applying the characterizing features
of claim 1 or 2, wherein the process according to the inven-
tion provides the valve with switching functions and ' proper-

ties which are novel and advantageous.

Advantageous embodiments of the valve for performing the above
mentioned process are described in subclaims 3 to 12. It is
revealed that there a valve is proposed the structure of which

was unknown so far.

With the proposed invention it is possible to realize a com-
plex valve with three valve casing parts, five connections and
three switching pasitions. When designing a specific seat
region with one leakage cavity opening between two seals this
results in a novel assembly unknown hitherto with which a
switching function becomes possible which was unknown so far
to be realizable with known valves of this structure, namely
the simultaneous closing position of the two outer valve
casing parts with respect to the middle casing, and wherein
additionally one leakage cavity each is provided between two
adjacent valve casing parts. In analogy to the classification
of valves in the technology of pneumatics this novel wvalve
constitutes a so-called 5/3-way valve. Such a valve comprises
five connections and 3 positions (A, B, C). In the middle
position A, the so-called normal position, and depending on
the dimension of the closing members the middle valve casing
part can be closed or open on both sides, respectively, with
respect to the outer valve casing parts. In the two other

JQAHAagy
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positions B and C there results a switching function between
the middle valve casing part and the respective connected
outer valve casing part. The connection of the middle valve
casing part and of the outer valve casing parts is identified
with 1, 2 and 4 in accordance with the known nomenclature,
while two further connections are designated 3 and 5. From the
table shown below it can be seen which switching positicn is
assumed by the respective connections 1 to 5 in the positions
A, B and C. A closed connection is designated with "0", an

open connection with "1",

Switching states of a 5/3-way valve
according to the state of the art

Connection Position
A . B Cc
1 0 1 1
2 0/1 1 1
3 0/1 1 0
4 O/lJ R | 1
5 0/1 1 1
*/** ‘

* closed in normal position A
** open in normal position A

From thé above table it becomes evident that such valves exist
"closed" in the normal position or "open" in the normal posi-
tion (cp. column A).

It furtaermore becomes evident which connections of the 5/3-
way valve are connected to each other in the B-position or in
the C-position.

In the subject matter of the application, which, as already
gyplairnea above, is a 5/3-way valve in view of the number of
conne¢tions and switching positions, each of connections 3 and



s A e 5 VAP W SIS R

5 constitutes the connection of the leakage cavity tc the
inner space of the valve casing. According to the invention
this connection is always closed, in the closed position as
well as in the open position of the valve. The table shown
below exhibits the switching states of  the subject matter
according to the invention in analogy to the nomenclature

known from pneumatics.

Switching states of the valve

according to the invention

Connection Positdion
A B C
1 0/1 1 -1
2 0/1 0 1
3 0 0 0
4 0/1 1. 0
5 0 0 0
er

* closed in normal position A
** open in normal position A

From the above table it is evident that in the valve according
to the invention the connections 1, 2 and 4 (connection 1 for
the middle valve casing part; connections 2 and 4: connection
for the respective outer valve casing parts) are switched in
the same manner as in the 5/3-valve according to the state of
the art. In position B connection 1 is switched through to
connection 4, and in position C connection 1 is switched
through to connection 2. Identity between the two solutions
furthermore occurs in the switch position '"closed in normal
position". While in the 5/3-way valve according to the state
of the art in position B connection 2 is qonnected with

(4] . . f s . . .
QP connection 3, and in position C connection 4 is connected with
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connection 5, in the wvalve according to the invention
connections 3 and 5 (connection of the leakage cavity to the
inner space of the valve casing) always remain closed also in

these positions.

When comparing the two valves with respect to the embodiment
"normal position open" no concurrence will be found. While
connection ‘1 in the valve according to the state of the art
remains closed and connections 2 and 3 or 4 and 5 are
connected to each other, it is evident from the subject matter
according to the invention that there connections 1, 2 and 4
are connected to each other, while the connections of leakage

cavities 3 and 5 are, as intended,; in closed position.

From the last mentioned table it becomes evident that the
valve proposed according to the Jdinvention constitutes a 5/3-
way valve, which is not available in this configuration and
with the above-mentioned properties in the field of valves, in
particular in the field of the food aﬁd beverage industry,.
Apart from the function as switching valve there exists a
normal position in which the valve is either closed or open,

Furthermore the valve is leakproof in each seat region.

Starting out from the requirements for the actual use either
both the leakage cavities or one of the two leakage cavities
car. be dispensed with in accordance with an embodiment of the
valve according to the invention comprising three valve casing
parts. Thus there 1is achieved a polyway-switching valve
without or with only one leakage-safeguard in one of the two
seat regions between adjacent valve casing parts. For the case
that in one seat region the leakage cavity is omitted, the
locking element will substitute the closing member with view
to its interaction with the seal.

The valve proposed according to the invention when applied to

‘gPUAN the problem of the above-mentioned publication DE-PS 20 27 792
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can easily be changed to a so-called 5/2-way valve by dimen-
sioning the closing member correspondingly and omitting the
normal position, and lead to a solution wherein also the lower

valve seat is leakproof.

While already the omission of the normal position in the wvalve
according to invention leads to a 5/2-way valve meeting the
above requirements, it is possible in contrast to the known
valve to modify the valve according to the invention to a real
5/2-way valve by dimensioning the length of the closing member
accordingly, since it is easily possible to dimension the
valve thus that on the one hand the closing member assumes a
closed position before giving up the closed position on the
other hand. In any case, in a switching run of the known poly-
way-switching valve an intermediate position must be accepted
wherein the middle casing part 3 is simultaneously connected
with the two outer valve casings 2 and 4.

In the valve proposed according to' the ' invention the
connection element(s) can be disposed between the two closing
members. Alternatively there is also feasible a solution where
there is at least one locking element each on both sides of a
single closing member. In vhe first mentioned case closing
members as well as the locking elements can be connected to
each other, so that in an urnirestricted function of the valve
merely two drive motions from outside are necessary. In the
second case the same advantages are obtained regarding the
design of the drive of such a valve.

While the above-mentioned valve allows unrestricted, leakage-
free switching, a further embodiment of the valve according to
the invention makes it possible to switch the valve with only
one single drive motion, however, dispensing with leakage-free
switching, i.e. tolerating a restricted switching leakage.
This is achieved in that the locking elements are fixedly
connected with the closing member in spaced relation.



A further embodiment of the valve according to the invention
proposes to combine the locking elements when disposed at the
inside and between the closing members to one locking element
unit, which is displaced via a bar in relatively mobile rela-
tion to the closing member, the passage of which bar through
the closing member can be bridged material closed in simple
manner and under favorable conditions by means of ‘a bellows.

Another embodiment of the valve according to the invention
provides that in its axial extension the closing member is
modified by arrangements operating like a telescope, the
distance between the closing members being bridged material
closed by a flexible connection element. Through this measure
it becomes possible to furnish the valve with an ambivalent
normal position, namely the normal position "closed" or the
normal position ‘"open". The largest axial extensjon of the
closing member in the normal position of the valve is to be
dimensioned such that the closing member covers both seat
regions including the total respective leakage cavities.

In its shortest axial extension the wvalve in its normal
position is open on both sides as seen from the middle valve
casing part.

When using the valve according to the invention a further, not
unimportant advartage occurs if e.g. a tank discharge is
connected to the middle casing part and the outer valve casing
parts are conngcted with conduits. While with the conventional
assemblies of polyway-switching valves all regions of the
polyway-switching valves in contact with the product were
reached only if either both or at least the further off con-
duit was charged with cleansing agent from the tank, all
regions of the valve proposed according to the invention are
already reached when one of the two conduits is cleaned from
the tank.



Examples of embodiments of the invention are illustrated in
the drawing and explained in detail hereinafter.

There are shown in:

Figs. 1 to 3
in simplified schematic illustration ' a center section

through the valve according to the invention in the three
switching positions possible (Fig. 1: in normal position A
closed; Fig. 2 and Fig. 3: the two other open positions B,
C), with a single locking element being disposed at the
inside of the two closing members;

Figs. 4 to 6
a center section through another embodiment of the valve

according to the invention, also in the three switching
states possible, wherein two locking elements are disposed
at the inside of the two closing members and wherein a
fixed connection of all locking elements and closing

meslbers to each other is provided;

Figs. 7 to 9
a center section through a further advantageous embodiment

of the valve according to the invention in the three
switching states possible, wherein the locking elements and
the closing members with respect to number and arrangement
correspond to the embodiment according to Figs. 4 to 6,
however, a relative mobility between locking elements and
closing members being given;

Figs. 10 to 12

a further center section through an embodiment of the valve
according to the invention in the three switching states
possible, wherein the locking elements are disposed at both
sides of a single closing member and firmly connected
thereto;
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Figs. 13 to 15

Fig.

a center section through a further advantageous emboediment
of the valve according to the  invention in the three
switching states, as resulting from Figs, 10 tg¢ 12, wherein
there 1is provided a relative mobility of ‘the locking
elements with respect to the closing member;

16 and Fig. 17

in a substantially simplified, schematical illustration a
center section through another embodiment of the means
according to the invention in its normal pogition, wherein
the axial extuasion of the closing member can be modified
in a telescope-like manner (Fig, 16: closing members
arranged outside the locking elements; Fig., 17: closing
member arranged inside the locking elements).
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List of designations

100, 200, 300

2a/2al

3

4/400/401

4a/40C0a

4b/4008

4c/400c

402

403

404

405

406

408

409

5/51

501/500

5a

5b/51b

5¢/51c

52

53

54

6/61

70/701

717701

8/81

9/91

12

13

15/151

16/161

18/181

21/211
“\\26/261

%34
&/
S

Valve casing parts

Drain outlet

Casing closing part

Closing membexr

Bar

Apertures

Connection bridges

First closing member element
Second closing member element
First telescopic bar

Second telescopic bar

First flexible connection element
First guide bore

Second guide bore

Locking element L
Locking element unit

Bar

Bridges

pPassage opening |
First connection élement
Second connection element
Second passage opening
Leakage cavity

First seal

Second seal

First sealing place
Second sealing place
Casing seal

Connection means
Connection port

Channel

Collection channel

First compensation piston
First bellows

“Bellows
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/11 Inlet of the cleansing fluid
II/I11 Drain of the cleansing fluid
Leakage

v/v1 Passage or pipe flow
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Fic thows a valve with a locking element 5 disposed inside
betwee.. che two closing members 4 and 400. The valve with the
three casing parts 100, 200 and 309 is in its normal position
A, in which it is closed on both sides as seen from the middle
valve casing part 200.

In Figs. 2 and 3 the two open positions B and C of the valve

are shown, wherein in Fig. 2 the upper closing member is in
its open position and locking element 5 substitutes the posi-
tion assumed by the closing member in the closed position with
view to seals 70 and 71, The lower closing member 400 is
dimensioned such that in the switching position shown it has
not yet left the lower seat region with seals 701 and 711.

In Fig. 3 the lower closing member 400 is in its open posi-
tion, the sole locking element 5 has substituted the position
of the closing member in its closed position with view to
seals 701 and 711. Thereby the upper closing member' 4, in the
same manner as the lower one, is dimensioned such that valve “
casing parts 100 and 200 are still sealed against each other,
In each case the seals 70 and 71 \‘or‘70.l, and 711 are defined
either by closing member 4 or 400 or by locking ‘element 5.
Between seals (0 and 71 there is leakage cavity 6 and between
seals 701 and 711 there is leakage cavity 61. By the kind of
hatching in Figs. 1 to 3 it is indicated that in each of the
switching statws shown closing members 4 and 400 have the same
distance from each other, so that it is possible to connect
and actuate them via one single bar (not shown) advanced from
outside the valve. Lacking element 5 requires its own drive;
the necessary switching stroke of which is shorter than that
for the closing members. Locking element 5 with its passage
opening 5¢ allows the passage of flow V, above called “inner
passage", from the middle casing part 200 to the upper casing
part 100 or vice versa.

In the position of locking element 5 as shown in Fig. 3 the
respective passage flow via the passage opening 5c¢ is designa-
ted V1. Structure and function of, the remaining structural
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elements in the area of the valve casing parts 100 and 200 are
known from German patent application P 37 01 027.1 and from
the Euro-PCT-Application WO 88/05512 claiming the priority of
the afore-mentioned patent application. This is particularly
true for a casing closing part 3, a cacing seal 12 and a
connection means 13, a first and a second sealing place 8 and
9, respectively, a connection port 15, a channel 16 and a
collection channel 18; a drain outlet 2a, from which the
cleansing liquid or leakage designated with II penetrates. The
inlet of the cleansiny liquid via connection port 15 1is
designated with I.

The seat region provided between valve casing parts 200 and
300 is completely identical to that between valve casing parts
100 and 200. As distinguished from the equal parts in the
upper seat region, the parts in this seat region are designa-
ted by adding tka numeral 1 to the designations as known from
the above patent applications (P 37 01 027.1; WO 88/05512). A
description of the lower region of the known valve therefore
is dispensable.

Nevertheless the valve illustrated in Figs. 1 to 3 does not
simply represent a cumulation of two valves known per se from
the above-mentioned patent applications., Apart from the fact
that already the combination of the two valves known per se,
as already explained above, forms a completely new valve, the
substantial difference over the mere combination resides in
that there are provided one single locking element 5 only and
closing members 4 and 400 coupled to one another, due to which
the complex valve can manage with merely two different drive
motions, which are generated by means not shown.

In Figs. 4 to 6 thexre is shown another embodiment of the means
according to the invention in the three switching states
possible, the latter corresponding to those of Figs. 1 to 3.
Valve casing parts 100, 200 and 300 and the pertinent




structural parts are identical with those according to “igs. 1
to 3. Therefore a complete enumeration with reference numerals
was dispensed with in these and the subsequent figures.
Although elements 4 and 400, 6 and 61, 8 and 81, 9 and 91, 70
and 701, 71 and 711 are still identified in detail they need
not be reifierred to once more with respect to their purpose
since they were already explained in the description of Figs.
1 to 3. In contrast to the embodiment according to Figs. 1 to
3 a second locking element 51 is provided in addition to
locking element 5 in the embodiment according to Figs. 4 to 6.
By way of example locking element 5 is firmly connected with
closing member 4 wvia a connection bridge 4c and locking
element 51 is firmly connected with closing member 400 via a
connection bridge 400c, each at a distance sl, Since the upper
closing member 4 in turn is fixedly connected with the lower
closing member 400 via a bar 400a, the illustrated. valve can
be switched by means of a single drive motion, which is gene-
rated by means not shown. The swit¢hing movement from the
closed to the open position, however, is not performed
leakage-free, since between the locking element and the clo-
sing member 5, 51 or 4, 400 the above mentioned distance sl
exists. Apart from their connecting function, it is a task of
connection bridges 4c and 400c to fix the respectively asso-
ciated seals 70, 71 or 701, 711 in' their necessary positions,
during the switching movement from the closed to the open
position oxr vice versa. In the open position as shown in Fig.
5 the passage flow designated V flows from the valve casing
part 200 via passage opening 5c¢ and the openings 4b into the
upper valve casing part 100. In the other open position as
shown in Fig. 6 the passage flow V1 flows in corresponding
manner via a passage opening 5lc and openings 400b formed
between the connection bridges 400c, from the middle valve
casing part 200 into the lower valve casing part 300 or vice
versa. The interrupted lines 21 and 211 characterize possible
compensation pistons with which the valve can be equipped &nd
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which take care of a complete pressure compensation at closing
member 4, 400.

In the embodiment according to Figs. 7 to 9 the same designa-
tions are used as in the embodiment according to Figs. 4 to 6,
and the structural elements designated such are of identical
structuxe and function. In the following desc¢ription of the
figures therefore reference is made only to the differences in
the embodiments. The = two closing members 4 and 400 are
connected to one another at least via one second connection
element 53 disposed eccentricalliy. The drive of the upper clo-
sing member 4, and thus also of the lower «¢losing member 400,
is produced via a bar 4a, which is a hollow bar. A bar 5a,
connected with a locking element unit 500, is guided in said
hollow bar. Said locking element unit 500 consists of the two
locking elements 5 and 51, which in turn are firmly connected
to one another by means of a first connection element 52. The
locking element unit 500 is disposed in relatively mobile
relation with respect to the closing members 4, 400 and can be
displaced by a total of the two-fold distance s2. Said two-
fold distance s2 results from anf aperture cross ' section
corresponding approximately 1o the nominal cross section of
the valve, the aperture cross section being formed in the
respective open positions of the wvalve between the locking
element 5 or 51 and the respectively associated closing member
4 or 400. A penetration gap, which is not defined in more
detail, formed between bar 5a and closing member 4, is bridged
material closed via a bellows 34. Apart from the passage
openings 5c¢ or 5l1lc provided in locking elements 5 or 51 for
the already mentioned passage flow V or V1 there are provided
second passage openings 54 between the first connection ele-
ments 52, through which the above mentioned passage flows V
and V1 can penetrate from the locking element unit 500 into
the valve casing part 200 surrounding it, or vice versa. The
illustrated embodiment realizes switching operations of the
completely leakage-free. For this purpose there are
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necessary two independent drive motions of rods 4a and/or 5a,

which are activated by not shown means.

Figs. 10 to 12 show a further embodiment of the valve
according to the invention. In the following reference is only
made to the differences over the preceding figures, in parti-
cular over Figs. 4 to 6. Like in the embodiment ‘according to
Figs. 4 to 6 the locking elements 5 and 51 are in fixed
connection against closing member 401, which is combined in
one single structural element and now supports from outside
the locking element 5 via connection bridge 4c and locking
element 51 via connection bridge 400c. The distance between
locking element 5 or 51 and closing member 401 is again sl.
Apart from this, the remaining structure of the valve and its
mode of operation are completely identical with that according
to Figs. 4 to 6. A further description and explanation there-
fore is not necessary.

As far as its fundamental structure is concerned the embodi-
ment according to Figs. 13 to 15 is explained by a direct com-
parison with the embodiment according to Figs. 10 to 12 and
regarding the function and mode of operation of its locking
elements 5 and 51 by a comparison with the embodiment
according to Figs. 7 to 9. The single closing member 401 is
now driven by at least one bar 4a disposed eccentrically. The
locking elements 5 and 51 are connected to each other via a
bar 5a which is activated by not shown means. Each of locking
elements 5 and 51 is connected with said bar via a bridge 5b
or 51b. Locking elements s and 51, bar 5a and bridges S5b and
51b together form a locking element unit 501, which .is
displaced with relative mobility agzinst closing member 401.

The displacement distance frum one open position of the valve
to the other amounts to a total of the two-fold distance s2,
which in thg open position has an aperture cross section
pproximately corresponding to the nominal cross section of
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the valve. Each of an upper and a lower penetration place,
which are not designated in detail, between bar 5a and closing
member 401 are bridged material closed by means of a bellows
26 or 261. In the normal position of the valve (Fig. 13) said
bellows 26, 261 are mounted without tension, while in the open
positions of the valve they are alternatingly stretched (26 in
Fig. 14 and 261 in Fig. 15) or jolted (261 in Fig. 14 and 26
in Fig. 15).

The valve as shown in Figs. 1 to 15 can be realized by means
of the features for seals, leakage cavities, locking elements
and closing members as well as pertinent controlling parts as
known from the above-mentioned patent applications
P 37 01 027.1 and WO 88/05512,

Figs. 16 and 17 show an embodiment of the valve wherein clo-
sing member 4, 400 (Fig. 16) and closing member 401 (Fig. 17)
are modified in their axial extension by means of assemblies
404, 402 or 405, 409 working telescope-like. 404 designates a
telescopic bar and 408 a first guide bore. In Fig. 17 said
structural elements are designated by 405 and 409. The
distance between closing members 4 and 400 (Fig. 16) or
between the first and the second closing member 402 and 403,
respectively, 1is bridged material closed by means of a
flexible connection element 406 or 407.

By means of these two embodiments it is possible to design the
respective valve in its normal position ambivalent regarding
the switching state of the two outer valve casing parts with
respect to the middle valve casing part. In the case of a
short distance between closing members 4, 400 and 402, 403 the
valve is closed in its normal position, in the case of the
largest distance possible, it is open in its normal position.
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The claims defining the invention arc as follows:

1. A valve for controlling the flow of fluid while permitting the isolated inlet of
a medium to at lcast onc lcakage cavity, comprising:

a casing including a first end casing part, a middle casing part, and a sccond
cnd casing part arranged in scrics, said casing defining an inner spacc;

first scaling mcans for providing a scal between said first end casing part and
said middlc casing part, and sccond scaling mcans for providing a §cal between said
middlc casing part and said sccond end casing part, at least onc of said first and
sccond scaling mcans comprising two scals disposed in scrics;

at lcast onc Icakage cavity in the inncr spacc of said casing, said cavity being
connected with the environment of the valve between the two scals of onc of said first
and sccond scaling mcans;

closing mcans cngagcablc with said first scaling mecans for placing said middle
casing part out of communication with said first cnd cusing part and simultancously
cngagcable with said sccond scaling mcans for placing said middlc casing part out of
communication with said sc¢ond end casing part, said closing mcans comprising at
lcast onc closing member; and

shutter means sclectively engageable with cither one of said first and sccond
scaling mcans for providing fluid communication between a sclective adjacent pair of
said casing parts, said shutter mcans. - mprising at lcast onc shutter member having
a through passage, said shuttcr membur sclectively engaging one of said first and
sccond scaling mcans to thereby provide said fluid communication between one of
said pairs of adjacent casing parts, and said closing mecans sclectively engaging the
other of said first and sccond scaling means to block fluid communication between the
other of said pair of adjacent casing parts, said closing mcans and said shuttcr mcans
comprising means for scleetively isolating said lcakage cavity from the remainder of

the inner space of said casing,

2, The valve of claim 1, wherein said first scaling mecans and said second scaling
means compriscs two scals disposed in scrics, and the valve further compriscs two

leakage cavitics, onc lcakage cavity being connected with the ¢nvironment of the valve
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between the two scals of onc of said first and second scaling means.

3. The valve of claim 1 or 2, wherein said closing mcans compriscs two closing
members, a first closing member movable between a first position in engagement with
said first scaling mcans for placing said middlc casing part out of communication with
5 said first end casing part and a sccond position out of cngagement with said first
scaling mcans for placing said middlc casing part in communication with said first end
casing part, and a sccond closing member movable between a first position in
cngagement with said sccond scaling mcans for placing said middlc casing part out
of communication with said sccond end casing part and a sccond position out of

10 cngagement with said sccond scaling mcans for placing said middle casing part in

ovsan
-
»~

a

communication with said sccond cnd casing part,

» mna e o
-
-

o e

: 4, The valve of any onc of the preceding claims wherein said shutter means is in
: cngagement with sajd first scaling means when said first closing member is out of

cngagement with said first scaling means, and said shutter mean is in ecngagement with
15 said sccond scaling means when said sccond closing member is out of cngagement

with and second scaling mcans,

S, The valve of any onc of the preceding claims, wherein said shutter means
compriscs two shutter clements cach having a through passage, including a first shutter
clement movable between a first position out of engagement with said first scaling
20 means and a sccond position in cngagement with said first scaling means, and a
second shutter clement movable between a first position out of engagement with said
sccond scaling means and a sccond position in engagement with said sccond sealing

means,

6. The valve of any onc of the preceding claims wherein said shutter nicans is

25  fixed relative to said closing means,

7, The valve of according to any onc of claims 1 to 5 wherein said shutter means

is mounted for movement relative to said closing means,
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8. The valye of any onc of the preceding claims wherein the valve has a first
position in which said closing means is out of cngagement with said first scaling
means and said sccond scaling mcans, and said shutter mcans is in cngagement with
saic first scaling means ard said sccond scaling means, and a sccond position in which
said closing mcans is in cngagement with onc of said first sealing means and said
sccond scaling mcans and out of cngagement with the other of said first scaling and
sccond scaling mcans, and said shuttcr means is in cngagement with said other of said

first scaling mcans and said sccond scaling mcans.

9. The valve of claim 8, wherein the valve has a third position in which said
closing means is in cngagement with said first scaling mcans and said sccond scaling
mecans, and said shutter means is out of cngagement with said first scaling mcans and

said sccond scaling nicans.

10. The valve of any one of the preceding claims wherein the through passage of
said shutter clement extends from onc of said end casing parts to said middic casing
part when said shutter means is in engagement with said first scaling means and said

sccond scaling mcans,

11.  The valve of any onc of the preceding claims wherein said. closing means

compriscs two closing members and a bar rigidly connccting said closing members.

12, The valve of any onc of the preceding claims wherein said shutter means
compriscs two shutter clements, cach said shutter clenieut being mounted at a fixed
distance from said closing means and defining with said closing means a flow passage
having a first arca, and said casing dcfines flow passages, cach having a sccond area,
between said first end casing part and said middle casing part and between said
middle casing part and said second end casing part, said first arca being substantially

cqul to said sccond arca.

13, The velve of claim 1 wherein said shutter mcans comprises two shutter

clements connected to onre another to define a shutter clement unit, and said closing
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mcans compriscs two closing members, said shutter clement unit being movably

mountcd between and relative to said closing members,

14,  The valve of claim 13, furthcr comprising mcans for mounting the shutter
clement unit for movement to a predetermined distance from cach closing member to
definc with cach closing member a flow passage having a first arca, and said casing
defincs flow passages cach having a sccond arca between said first end casing part and
said middlc casing part and between said middle casing part and said second end
casing part, said first arca being substantially cqual to said sccond arca,

15, The valve of claim 13 or 14 whercin said closing mcans comprises two closing
members, means extending between said closing members for connecting said closing
members for movement relative to one another, and mcans cxtending between said
closing members and surrounding said connccting mcans for scparating said
connecting mcans from the inner space of the casing, said connccting mecans

comprising a flexible conncction clement,

16. A method for controlling a valve comprising a casing including a first end
casing part, a middle casing part, and a sccond end casing part arranged in scrics, sald
casing dcfining an inner space;

first scaling means for providing a scal between said first end casing part and
sald middle casing part, and sccond scaling means for providing a scal between said
middle casing part and said sccond cend casing part, at lcast one of said first and
sccond scaling means comprising two scals disposed in serics;

at least onc leakage cavity in the inner space of said casing, said cavity being
connected with the environment of the valye between the two seals of onc of sald first
and sccond scaling means;

closing means cngageable with said first scaling means for placing sald middle
casing part out of communication with said fitst end casing part and simultancously
engageable with said sccond sealing means for placing sald middle casing part out of
communicatiors with said second end casing patt, said closing means comprising at

least once closing member; and
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shutter means sclectively cngagceable with cither onc of said first and sccond
scaling mcans for providing fiuid cominunication between a sclective adjacent pair of
said casing parts, said shutter mcans comprising at lcast onc shuttcr member having
a through passage, said shutter member sclectively engaging onc of said first and
sccond scaling mecans to thercby provide said fluid communication between onc of
said pairs of adjaccnt casing parts, and said closing mcans sclcctively engaging the
other of said first and sccond scaling mcans to block fluid communication between the
other of said pair of adjaccnt casing parts, said closing means and said shutter mcans
comprising mcans for sclectively isolating said lcakage cavity from the remainder of
the inner space of said casing;
said method comprising;
moving said closing member between a first position in cngagement with said
first scaling mcans and a sccond position out of cngagement with scaling means; and
moving said shutter clement into cngagement with said first scaling means

when said closing member js in said sccond position,

17, A valve substantially as hercinbefore described with reference to the

accompanying drawings,
18.  Apparatus for controlling the medium inlet into at lcast onc leakage cavity of
a valve substantially as hereinbefore described with reference to any onc of the

particular cmbodiments shown in the accompanying drawings,

19. A mecthod for controiiing a valve substantially as described with reference to

any onc of the particular cmbodiments shown in the accompanying drawings.

DATED this 30th day of January, 1992

CARTER SMITH & BEADLE

Qantas House, 2 Railway Parade,
Camberwell, Victarla 3124,
Australla.
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Summary

The invention relates to a process for controlling the medium
inlet into at least one leakage cavity of a valve according to
the opening part of claim 1.

When applying the proposed process to a polyway-switching
valve, the construction of which is novel per se, a valve is
created which is novel with view to the switching function and
with view to its properties, in particular the leak-proof
property of each individual seat region,

In the procedural technique this is inter alia achieved in
that in the valve position deviating from the normal position
there is provided at each switched valve seat a substitution
of the closing member or locking element by the respective
other one for shutting off the leakage cavity from the inner
space, (Fig., 7)




e

i g////g

i
=

|

2T / |
Sz \ \
i ;\j\
N

\

|
WINIIINIIEIIBIIITIIIITITIIFTIIIINTS A

Fig. 4 Fig.2 Flg.3



By PSR T e




3/6

l v

N
T/

%
%

SIS SSSINSSNNOSASSINON SRS
)

Ay e o]




% g v -/
e A
. Y 4
Y . 1 ” 1 -
1 A > \

;
i A
2 ! N —
TSN // N A SNNNNY N -
NN ,wMMMMW%W%VM// _ N |
DR NN S N N N N N
/l' (l . Ivl A //,. ..p// //f //.//o./r/ll R H 'lﬁ
O\ O\ ///////lln g -W -
_— = Y
_ " N
YRS _ N
o N
R
p— o ~i
i) o -t
M o

Fig.i2

Fig. 11

Fig. 10



5/6

l

e
] T

NN

\
ANN

N

N

AN RN

S
NN
N

R
N

\'\\;R\:; .
NS
N

s\\\

\

NN,

N
N
N

A

Qs
N

— =1




6(5' | |

Fig. 16 Fig.17



T e S———— — -
——— " pw an e W e e e ————— e . g . Ve w o .

A} v

INTERNATIONAL SEARCH REPORT
’ : International” Application No PCT/EP89/O 0045

I CLASSIFICATION OF (3UBJECT MATTER (If several classification symbols apply, Indlcate all) &

Acc?[!g{ntg to Internaional Pawant Classification (IPC) or to hoth National Classification and I1PC

.CL." F 16 K 11/07, F 16 K 37/00, F 16 K 25/02

Il. FIELDS SEARCHED

Minimum Documentation Searched 7

Classification. System I Classificatlon Symbols

|

4
Int.Cl.”| F 16 X 11/00,F 16 K 3/00, F 16 K 25/00,
| F 18 K 37/00

Documentation Searched other than Minimun: Documentation
to the Extent that such Documents are Inciuded in the Flelds Searched ®

Iil. DOCUMENTS CONSIDERED TO BE RELEVANT?®

Category * | Cltation of Document, i* with Indication, where approprlate, of the relevant passages 12 | Retavant to Claim No, 13
P,Y¥| DE, A, 3701027 (H.O. MIETH) 28 July 1988, !
see the abstract i 1
cited in the application ?
" mem e |
4 US, A, 3283783 (CLARY CORP.) 8 November 1966,
see column 2, lines 30-56 1
_____ i
. ) . |
P;Y EP, A, 0257539 (ECKER MASCHINENBAU GmbH) |
2 March 1988, see column 5, line 21 - column
6, line 10 l 1
! ’ ‘ i ; l
A FR, A, 2222590 (NOBRO PNEUMATICS LTD) 18 }
October 1974, see claims 1,2 | 1
. ——— f
A US, A, 4664151 (FUTURECRAFT CORP. ) 12 May :
1987 ]
A | US, A, 4374583 (HALLIBURTON CO.) 22 February
1983 f
i |
A | US, A, 3643700 (D.L. BLACK) 22 February 1972
. B ; ST S | e —
* Speclal categorles of ¢ited documents: 10 n Iar!er ldoﬁun';a?t pugllshtaf aétorﬂtlh? m‘;r?:;loar;ngialmg dgm
N - ] rior ate and not In conflic! n
AN ggﬁl’im:mdd‘ogl%I:%‘tr;eaglec%?xl':}gtvinoéethv art which Is not me:qm?gn&ndorstand the principle or theory underlying the
“g" earlier documant but published on of after the Intarnational uX» document of particular rolevance: the claimad Invention
fMling date cannot be considered novel or cannot be cansidered to
" d?‘cl:urr'nrnt lv‘vtzjlclh maty énr%wﬂ:io,u%t;"on"prloélat{e c;?lm(,szho: Involva an inventive step
which. is. clted to establish: the publication anothe wyn i ; v ¢ '
citation of otheér apacial reason: (as specified) Y 233#3}“33 ctgn:l%r;:'ig’g; 'r:‘ngeggz.'r!‘c:nﬁ‘llﬂT&dp &‘KSR‘{?S
Q" dacument referring (o an oral dis¢losure, use; exhibition of document |s: combined with one of morte other such docus«
other means ments, such combination being obvious {0 a person sakilled
“p" documant publistied prior to tha intornational fillAg date but in the art. v ;
later than the. ptiority date claimed #4" document member of the same patent family

IV, CERTIFICATION

Dale of tha Actual Complation of the Intarnational Search | Date of Malling of this International Search Report

20 June 1989 (20.06.89) 12 July 1989 (72.07.89)

European Patent Office

I
k I‘ntérnatlbnal Searching Authority i Signatuty of Authorized Officer

Form PCT/ISA /210 fsecond sheet) (January.1985)




=yl - e W

e e e kg e B @

[

International Application No. ECT /EP89/00045

{il. DOCUMENTS CONSIDIRED TO BE RELEVANT

(CONTINUED FROM THI SICOND SHELT) -2=-

BE, A, 447878 (V. MARZOCCHI & CIE)

31 December 1942

N 4 e o ——

Category ® Cttation of Document, with indication, where appropriate, of the relsvant pessages | Retevant to Ctaim No
A US, A, 2659568 (GROVE REGULATOR CO.)
17 November 1953
A

Fétm PCTISA/210 (extra sheet) (Jenuary 1988)




ANNEX TO THE INTERNATIONAL SEARCH REPORT

ON INTERNATIONAL PATENT APPLICATION NO. EP 8900045

SA 26380
This annex lists the patent family members relating to-the patent documents cited in the above-mentioned international search report.

The members are as contained in the European Patent Office EDP file on 29/06/89 .
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Variie 0 Moy

For move detdils akout this annex § see Official Journal of the Européan Patent Office, No, 12/82

v L we &

Patent document Publication Patent family Publication
cited in search report date member(s) date
DE-A- 3701027 28-07-88 AU-A- 1151888 10-08-88
WO-A- 8805512 28-07-88
EP-A- 0279177 24-08-88
EP-A- 0299029 18-01-89
ZA-A- 8800260 29-06-88
US-A- 3283783 None
EP-A- 0257539 02-03-88 DE-A- 3722053 03-03-88
FR=-A- 2222590 18-10-74 GB-A- 1459764 31-12-76
AU-A- 6646974 11-09-75
8E-A- 811769 01-07-74
CH~A- 571669 15-01-76
DE=A= 2412652 03-10-74
JP-A- 50026122 19-03-75%
NL-A- 7403299 24-09-74
US-A- 4664151 12-05-87 US-A- 4719681 19-01-88
US-A- 4374583 22-02-83 None |
US-A- 3643700 22-02-72 None |
US-A- 2659568 | None
BE-A= 447878 None
:
o
o
&

Coatiaa L aveey




INTERNATIONALER RECHERCHENBERICHT
Internationales Aktenzeichen PCT/EP 89/00045

I. KLASSIFIKATION DES ANMELDUNGSGEGENSTANDS (bel mahreren Klassifikationssymbolen sind aile anzugeben)5

Nach der Internationalen Patentklassifikation (IPC) oder nach der nationalen Klassifikation und der IPC

mct+ F 16 K 11/07, F 16 K 37/00, F 16 K 25/02

Il,.RECHERCHIERTE SACHGEBIETE

Recherchierter Mindestpriifstoff?

Klassifikationssystem

Klassifikationssymbole

Int.ClL4

F 16 K 11/00, F 16 K 3/00, F 16 K 25/00, F 16 K 37/00

Recherchierte nicht zum Mindestprifstoff gehdrende Verdffentlichungen, soweit diesa
unter die recherchlerten Sachgebiete fallen

111, EINSCHLAGIGE VEROFFENTLICHUNGENS

Art* Kennzeichnung der Verdftentlichung!,sowelt erforderlich unter Angabe der maRgeblichen Telle12 8etr. Anspruch Nr.13
P,Y DE, A, 3701027 (H.O. MIETH) 28. Juli 1988, siehe 1
Zusammenfassung
in der Anmeldung erwihnt
Y US, A, 3283783 (CLARY CORP.) 8. November 1966, 1
siehe Spalte 2, Zeilen 30-56
P,Y EP, A, 0257§39 (ECKER MASCHINENBAU GmbH) 2. Miarz 1
1988, siehe Spalte 5, Zeile 21 - Spalte &,
Zeile 10 :
A FR, A, 2222590 (NOBRO PNEUMATICS LTD) 18. Oktober 1
1974, siehe Ansprliche 1,2
A US, A, 4664151 (FUTURECRAFT CORP.) 12. Mai 1987
. / .

* Besondere Kategorien von angegebenen Ver&lfdmllchunganm:
"A" Veroffentllchung, die den: aligemeinen. Stand der Technik
definlert, aber nicht als besonders: bedeutsam anzusehen: Ist

ME" Hltares Dokument; das jedoch erst am odar nach dem Interna.
tlonalen Anmeldedatum verdffantlicht worden lst

“L" Veroffar.uichung, dlie geelgnet Ist, einen Prloritdtsanspruch
zwelfelhaft. erschelnen zu lassen, oder durch dle das Verdf.
fantlichungsdatum einer anderen im Recherchenbericht ge«
nannten Vercffentllchung belegt werden soll odar die aus einem
andaren besonderen Grund angegeben Ist (wie ausgefihrt)

"Q" Varttfentlichung; dle sich aut elne mindliche Offenbarung,
glno‘ :onmzung, elne: Ausstellung oder andere Malnahmen
azleht

“p \ardffentlichung, dle vor dem Internationalen. Anmaldeda.
tumn, aber nach dem beanspruchten Prioritdtsdatum verdffents
licht worde~ ist

"T" Spitere Verdffentlichung, dle nach dem Internatlonalen Ans
meldedatum oder dem Prloritatsdatum verdffentlicht worden
Ist und mit der Anmeldung nicht kollldlert, sondern nur zum
Verstindnls. des der Erfindung zugrundellegenden Prinzips
oder der |hr zigrundeliegenden Theorle angegeben Ist

"X" Verdtfentiichung von besonderer Bedeutung: dle beanspruch«
te Erfindung kann nichtals neu oder auf erfinderischer Titig-
kelt beruhand betrachtet werden i

Y Verdftentlichung von besondérer Bedeutung; die beansaruch-
te Erfindung kann: nicht Jls auf erfinderlscher Tatigkelt bes
ruhend batrachtet werden, wenn. dle Verdffentlichung mit
elner oder mehreren andgren Verdffentlichungen dieser Kate+
gorle In Verbindung gekracht wird und dlese Verbindung fir
elnen Fachmann naheliegand |st

*8'" Vardtfantllchung, dle'Mitglied derse'ben Patentfamiile ist

1V. BESCHEINIGUNG .

Datum des Abschlusses der interriationalen Recherche

20. Juni 1989

Absendedatum des inrsernstionalen Recherchenberichts

Internationale Recherchanbehdrde

.Europalsches Patantamt

DER PUTTEN

Formblatt PCT/ISA/210 (Blatt 2): (Januar 19885)




Internationale. <enzeichen

PCT/EP 89/00845. »
-2- b '

N1, EINSCHLAGIGE VEROFFENTLICHUNGEN (Fortsetzung von Blatt 2)

4

1942

Art * Kennzeichnung der Verdffentlichung, soweit erforderiich unter Angabe der mafgeblichen Teile Betr, Ansnr_u;Ah [
A Us, A, 4374583 (HALLIBURTON CO.) 22. Februar 1983
A Us, A, 3643700 (D.L. BLACK) 22. Februar 1972
A Us, A, 2659568 (GROVE REGULATOR CO.)
17 . November 1953‘ ' |
- !
A BE, A, 447878 (V. MARZOCCHI & CIE) 31. Dezember i

Formblatt PCT/ISA/210 (2usatzbogen) (Januar 1988)



