1 Switching Apparatus for a Fluid Fl ow The invention relates to
a switching apparatus for a fluid flow, in particular for conducting
a high pressure fluid froma first treatnment device to a second
treatnment device, so that the fluid can be subjected, according to
the configuration of features disclosed in the preanble of claim1,
to a chem-cal and/or physical process step in each treatnment device.
DE 600, @p02021/16d78) scl oses a switching devi ce conform ng tPCT/EB20Q&002852
In this case, a high pressure fluid can be conducted sel ectively
through a first or a second treatnent dqvice, in which the fluid
experiences a treatnent, such as a filtration operation. For this
purpose, the two treatnent devices can be connected to each ot her by
nmeans of a first and a second fl ui d-conducting connection. According
to the solution known fromthe prior art, an outlet valve that is
intended for the treated fluid is provided in an approxi mately
centered manner in the first fluid-conducting connection; and an

inlet valve that is intended for the untreated fluid is provided in
an approxi mately centered manner in the second fl uid-conducting
connection. A safety valve is provided on both sides adjacent to the
inlet and the outlet valve in the two fluid-conducting connections.
The safety valve can supply the treatnent devices with the fluid,
supplied by neans of the inlet valve; and, with respect to the other

| ui d-conducting connection, the treated fluid can be fed fromthe
treatnment devices to the outlet valve. In the known solution, the
inlet valve and the outlet valve as well as the two safety val ves,
which are assigned in pairsd.g. %A A8t SBRd Fidwdevi ces, are
connected together in each instanCe Dy neans of a shaft that couples
the valve pairs. In order to change the switching position of the
val ve el enen di sposed, i n the yval.ves, a_ sw tchi | ever |.s .connect.ed.
to the res petcff‘? {pyedifprrielates foy 2 SiC %?Rpé‘ra&@#%%m@tqlﬁ%dn B?tlﬂg%r T gnducting
the respaphi f&stWM e o8 d B¥ekeatrhiR deN8E fo RESdEShén Ebvics; @6 Blathelliid can
means of connecting link guides in such a way that the valve pairs

can be hesulitctad, asvoydingrtogthe cesdighiiatien obfedawesshisclasgd bribe prepmblerd cwmds to a
art solutian, both the coupling shaf nd .f 1 ui d-conducting
connect?%ﬁ@cﬁﬁﬁ@%ﬁﬂgm ?ﬁ@?@%ﬁS@BP{%?@%R%FHEE@ﬁ%RValves nust satisfy

high quality requirenments with respect to the tol erance during
production and assenbl so that the valves that are coupl ed together
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s the fluid experiences a treatment, such as a filtration 6pération. For this purpose, the two treatment

( devices can be connected to each other by means of a first and a second fluid-conducting

connection. According to the solution known from the prior art, an outlet valve that is intended for
the treated fluid is provided in an approximately centered manner in the first fluid-conducting
connection; and an inlet valve that is intended for the untreated fluid is pro*;fided inan
approximafely centered manner in the second fluid-conducting connection. A safety valve is
provided on both sides adjacent to the inlet and the outlet valve in the two {luid-conducting
connections. The safety valve can supply the treatment devices with the fluid, supplied by means
of the inlet valve; and, with respect to the other fluid-conducting connection, the treated fluid can
be fed from the treatment devices to the outlet valve. In the known solution, the inlet valve and the

outlet valve as well as the two safety valves, which are assigned in pairs to the two treatment



possi bl e. Based on the prior art, the object of the present
invention is to provide a switching device that i-s intended for a
fluid flow and that is easy to produce and assenbl e and yet ensures
reliable operation, in particular a reliable coupling of the novenent
of valve pairs. Such an object is achieved with a switching
device having the features specified in claiml inits entirety.

Ow ng &9 tiiﬁ E&ﬁ? that a first pair of switching | evers, pOTER2@ITH02852
aSS|gned to't Irst and second distributor valves, and a second
pair of switching |levers, which are asspgned to the third and fourth
di stributor valves, are arranged in different planes in such a way
that the swtching levers of the first pair can be actuated by an
operator w thout being inpeded by the switching |evers of the second

pair and vice versa t, t i i Lt .
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over | ag) okdiblehe projection. Since the first pair of switching |evers
and .the second pair of switching levers are arranged in different
pl anes, each of the two pairs can enter in a collision-free manner

into the pivoti ange of T espect

| evers in aﬁ% @?’&ﬂ} Pﬂ’é’r 6'6’3‘[%‘ Ct#‘ﬁgsﬂ) r\(élr%P g%lggﬂr%)ﬁ% to s{)Jvrlgéé\é %ﬁ%ﬂhﬂg&ndewce
swi t chijRd i#iRvdnaed fra fhigd ﬂsivlaﬁb |tbat acdapatogaoduce and ssstihblepné getreneured reliable
| arge pivoting ranges, so that even in the case of spatial ly expanded
swi t chiopgratien.dp particaler apglishlercneplggatdbomoveaat ghyalye I\E/)aé"st o apply as
much force, the collision-free and reliable operability of the

swi tching device is ensured.
Such an object is achieved with a switching device having the features specified in claim 1

in its entirety. Owing to the fact that a first pair of switching levers, which are assigned to the first
( and second distributor valvea, and a second pair of switching levers, which are assigned to the third
and fourth distributor valves, are arranged in different planes in such a way that the switching
levers of the first pair can be actuated by an operator without being impeded by the switching
levers of the second pair and vice versa, it is ensured that the switching positions of the valve
elements of the distributor valves can be changed in a reliable way by an operator even if a
coupling shaft is not provided between the first and the third distributor valve or between the
second and the fourth distributor valve, respectively. Due to the fact that the switching levers are
arranged in pairs in different planes, it is ensured that the switching levers of the first pair can be

actuated without being impeded by the switching levers of the second pair, and vice versa.



In one enbodi nent, the switching | evers of the first pair and the
switching |l evers of the second pair are arranged in such a manner

that both switching levers of a pair can be jointly actuated over the
entire pivoting range with one hand of an operator. As a result, a
sinple operability is achieved, in particular, an operability that
enabl es an efficient and speedy actuation by the operator despite the
use of WwmEwiée8dng | evers for an assigned pair of distrPOUERMR0I1/002852
val ves. The result of a joint actuation with one hand is a positive
coupling of the novenment of the valve etenents of a pair of

di stributor valves, so that separate neans, such as shafts, are not
necessary to achi eve a coupling. One enbodi nent provi des that
the switching |l evers to be actuated by the operator are desi gned
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with the bent spacer section, which has a | ength that can be sel ected
as a function of the requirenents. Attached to the bent spacer
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elements of a pair of distributor valves, so that separate means, such as shafts, are not necessary to

achieve a coupling.

One embodiment provides that the switching levers 1o be actuated by the operator are
designed ergonomically in their grip region. Rounded-off shapes of the free ends of the switching
levers lend themselves especially well for this purpose. In order to facilitate the joint actuation of
the switching levers of a pair, provision can be made such that the switching levers that are to be
jointly actuated have a formation that is approximately hemispherical in shape, so that the

switching levers of a pair that are to be grasped by one hand are complemented fo form a spherical



I n one enbodi nent, the spacer sections of the switching | evers of a

pair have a varying |ongitudinal extension. In this case, the sum of

the two spacer sections can be chosen in such a way that the two
switching |l evers of a pair are adapted to the geonetric di nensions of
the switching device, in particular to the di stance between the
assigned distributor val ves. I n one enbodi ment, the sw tching

| ever s. w@2aligdicyrsed i n each i'nstance as two-arned | evers, PAAVEROL 802852
operator grasps; and the two arns of the |ever are arranged

di ametrically opposite each other in reldation to the axis of rotation

of the assigned distributor valve. Designing the switching | evers as
two-arnmed | evers allows the swtching | evers to be actuated fromtwo
sides of the 5 switching device; and in particular, when the
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eqU|I|br|Bn1reIa ive to its central point of rotation, a state that
makes id¢peeasr.er to nount the | ever on the assigned distributor valve
and that allows the |l ever to be actuated with negligi bl e inpedance.
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fluid can issue again fromthe switching device by way of the fifth

val ve, lekérdh tirs caebé benechs desizad. Due fethe gt that the plane in which the pivoting range of a
switching lever is arranged in the switching device according to the invention and is defined in
essence by the longitudinal dimension of the associated spacer section, it is possible to achieve a

cost-cffective adaptability of the position of the pivoting range without having to resort to the other

components of the switching device.

In one embodiment, the spacer sections of the switching levers of a pair have a varying
longitudinal extension. In this case, the sum of the two spacer sections can be chosen in such a way
that the two switching levers of a pair are adapted to the geometric dimensions of the switching

device, in particular to the distance between the assigned distributor valves.

In one embodiment, the switching levers are designed in each instance as two-armed levers,
which the operator grasps; and the two arms of the lever are arranged diametricaily opposite each
other in relation to the axis of rotation of the assigned distributor valve. Designing the switching

levers as two-armed levers allows the switching levers to be actuated from two sides of the



In one enbodi ment, the fifth valve and the sixth valve can be

actuated by neans of a shaft that couples said fifth and sixth

val ves; and an additional switching | ever engages with the shaft. Due
to the additional switching | ever being arranged in a plane that is
different fromthe planes of the pivoting ranges of the first pair of
switching:levers and the second pair of switching |evers, the

pi vot i Ny 2019a6@0f30t hi s addi ti onal swi tching | ever can enteCTEP2611/002852
collision-free manner into the pivoting range of the first pair of
switching | evers and the second pair ofsswitching |levers. At the sane
time, the coupling shaft ensures that the fifth valve and the sixth
val ve are autonatically actuated together. 6 For this purpose,
one enbodi nent provides that the pivoting range of the -additi onal .
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(a switching device by way of the fifth valve, which is designed as an outlet valve.

In one embodiment, the fifth valve and the sixth valve can be actuated by means of a shaft
that douples said fifth and sixth valves; and an additional switching lever engages with the shaft.
Due to the additional switching lever being arranged in a plane that is different from the planes of
the pivoting ranges of the first pair of switching levers and the second pair of switching levers, the
pivoting range of this additional switching lever can enter in a collision-free manner into the
pivoting range of the first pair of switching levers and the second pair of switching levers. At the
samne time, the coupling shaft ensures that the fifth valve and the sixth valve are automatically

actuated together.



It is self-evident that the switching device according to the

I nvention can al so be designed in such a way that the first, second,
third, and fourth switching levers as well as the additional 7
switching | ever can be accessed by an operator fromthe process side,
especially if on the process side of the switching device the lines
for supplying the untreated fluid or for discharging the treated
fluid VO 2011/2601788 i n. such a suitable way that the operatBeTES24{002852
i mpeded. A switching device for switching a fluid flow between
two treatnent devices and their functioh are explained in detail

bel ow by neans of exenplary enbodi nents. Referring to the drawngs:

FI G 1shows an exenpl ary enbodi nent of a switching device for a fluid
flow, in particular for conducting a high pressure fluid in two

treat ment depsr@@Spurpose, one embodiment provides that the pivoting range of the additional

switching lever is arranged between the two planes of the pivoting ranges of the first and the

second pair of switching levers.

In one embodiment of the switching device according to the invention, the pivoting range
of the additional switching lever is arranged in such a plane that is adjacent only to the respective

( plane of the pivoting range of the first or the second pair of switching levers.

In one embodiment of the switching device according to thé invention, the additional
switching lever for jointly actuating the fifth and the sixth valve is designed as a rod and at least
partially penetrates, guided in a re(;eptacle, the shaft transversely to the longitudinal extension of
said shaft, so that the additional switching lever can be moved into the opposite operating
positions. In one embodiment, the receptacle is designed in its cross section to correspond to the
cross section of the shaft that is designed as a rod. In particular, in the case of a shaft having a
circular cross section, a corresponding passage borehole transversely to the longitudinal extension

of the shaft is provided as the receptacle in this shaft.

( In one embodiment of the switching device according to the invention, from the process
side of the switching device, the inflow of fluid can be controlled by means of the sixth valve in the
second fluid-conducting connection; and the switching levers of the first, second, third, and fourth
distributor valve as well as the additional switching lever of the fifth and sixth valve can be
actuated by an operator from the operator side of the switching device that is located opposite the
process side. The lines that are provided on the process side for supplying the untreated fluid or for

discharging the treated fluid do not impede an operator from actuating the switching levers.

It is self-evident that the switching device according to the invention can also be destgned

in such a way that the first, second, third, and fourth switching levers as well as the additional



FI.G 2shows an additional exenplary enbodi nent of a sw tching device
for a fluid flow, in particular for conducting a high pressure fluid
in two treatnent devices. FIGS. 3 to 9 are in each instance a
schematic side view of the treatnent device; and in the center of

each figure is a schematic top view of the switching device fromthe
drawing in FIG 1 in various operating phases, when the fluid flowis
swi t chedV@eI1/16ph one treat nent device to the other treatfdyiP2011/002852
devi ce. FIG 1 shows an exenplary enbodi nent of a sw tching
device 1 for conducting a fluid 2, which represents a liquid or

gaseous process flowthat is to be filtered; and this process flow

can al so contain aerosols. The fluid 2 can be conducted sel ectively
into a first or a second treatnent device 3 (= A or respectively 4

(= B). #witdhes leVdreat bahedsed &fah apata®iRoml the procedsRRle] sspadimBNIf ofl el eecess
3, 4 are designed in each instance with a filter housing; and these
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device 3 or into the second treatnent device 4. 8 The
treat nent devices 3, 4 can be‘cqnne%éed to. each other i
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epar at agal n om eac he tluid-c uct1 ng connections 5,
6 are admemgsd between the respective pressure-tight housings 26, 27
of the first treatnment device 3 and the second treatnent device 4 as

pressure-tight pipelines with bolted flanges. The first
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whereas the second fluid-conducting connection 6 is provided to feed
unfiltered fluid parienley foheondneingra higlepisssves fleid emtwieheatigentidericss, 4.

FIG. 2 shows an additional exemplary embodiment of a switching device for a fluid flow, -

in particular for conducting a high pressure fluid in two treatment devices.

FIGS.31t09 arein each instance a schematic side view of the treatment device; and in the center
of each figure is a schematic top view of the switching device from the drawing in
FIG. | in various operating phases, when the fluid flow is switched over from one

( : treatment device to the other treatrment device.

FIG. 1 shows an exemplary embodiment of a switching device 1 for conducting a fluid 2,
which represents a liquid or gaseous process flow that is to be filtered; and this process flow can
also contain aerosols. The fluid 2 can be conducted selectively into a first or a second treatment
device 3 (= A) or respectively 4 (= B). In the illustrated exemplary embodiment, the treatment
devices 3, 4 are designed in each instance with a filter housing; and these two filter housings
contain suitable filter elements. In this case, the switching device 1 is used, in particular, to control
the inflow of fluid 2, through a valve 22 selectively into the first treatment device 3 or into the

second treatment device 4.



The discharge of filtered fluid is perforned by neans of a valve 21,
which is arranged in a centered manner in the first fluid-conducting
connection 5. Simlarly, the valve 22 is arranged in a nore or |ess
centered manner in the second fluid-conducting connection 6. In
particular, the two valves 21, 22 may be found in a val ve bl ock 28,

29, each of which conprises two laterally adjacent distributor

val ves. Wm20hae66780st fl ui d- conducti ng connection 5, both $ICHEEP2H11/602852
val ve 21 have a first distributor valve 7 and a third distributor

val ve 13, both of which are arranged i n8the valve block 28. In the
second fl ui d-conducting connection 6, both sides of the valve 22 have

a second and a fourth distributor valve 8, 14, both of which are
arranged in the additional valve block 29. The distributor valves 7,
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are designed as spheri cal segnents. These val ve el enents have passage
openi ngmeam of zcﬁrstzthndﬂeeortdhalmmndé@néw@d ajspeangd dhvid-petdaptieg ¢anng¢iwn 6 or can
shape o
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respective fluid-conducting connections. 5, 6 to the first_ treatnent

devi ce Beatmpe dtehicfi 4 aa peesaumetighinipalings with bﬁlﬁﬁdoﬂmes% vae figst fud-ggnducting
S@Zhg?ﬁgontggct{o?l O?? ch ch?l%tegﬁ éld@.?/ 2l (ﬁewﬂ'erE Q?ec% uﬁ%ﬁﬁétfﬁ% é[ﬂﬁg:%tlon 6
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device 4, are in the bl ocked state, the treatnent devices 3 or 4 can
be enptied or used for 9 process steps other than the passage of

fluid, such @g &0t e{gﬁ‘?ﬁ'fﬁtm%ﬂqluﬁ@ih a{gﬂ?{%gieof))’ﬂéﬂﬁs of@&al@@@'i‘,g\&vfﬁgh {¥ranged in a

process management €l enents, suc I'ters and the
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to the other treatment device in the fluid- conducti ng connections
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the first treatnment device 3 and the second treatnent devic

r espect foph glistributor valve 8, 14, both of which are arranged in the additional valve block 29. The
distributor valves 7, 13 and 8, 14 are provided with valve elements 9, 10, 39, 40, which are

( designed as spherical segmehts. These valve elements have passage openings 19, 20, 41, 42 that

are designed in each instance in the shape of a T (cf. FIGS. 3t0 9).

The first and the second distributor valve 7, 8 are adjacent to the first treatment device 3
and are assigned to it in the sense that they can block or open the respective fluid-conducting
connections 3, 6 to the first treatment device 3. The third and the fourth distributor valve 13, 14 are
assigned to the second treatment device 4 in the same operating mode. When the distributor valves
7 and 8, assigned to the treatment device 3, or the distributor valves 13 and 14, assigned to the

treatment device 4, are in the blocked state, the treatment devices 3 or 4 can be emptied or used for



Furthernore, it is especially clear fromFIG 1 that the first and
the second as well as the third and fourth distributor valve 7, 8,

13, 14 are provided wth manual ly actuatable switching levers 11, 12,
15, 16. The switching |l evers 11 and 15 of the first and third
distributor valve 7, 13 are screwed in a suspended manner to the
respective val ve el enent, whereas the swtching levers 12, 16 _are

ori ent eHOIWBAGEBG with respect to the switching | evers 1[_>L(,:T/¥g,201t1@02852
which the respective valve el enents of the distributor valves 8, 14
are screwed fromthe top. Each longitud?nal axis 18 of an associ at ed
switching lever is configured so as to be bent, starting fromthe

val ve el enent, when viewed in the direction of the respective free
end 17 of the switching lever. As a result, the free ends 17 are

br oughtpradat siapd othed thaetht pgsatirest, fluddjtsuchoasifot repgnend maivtepatee awrk bt h
each other. Consequently, the resgective f%eﬁ ends %7§Ef the first
and sechaeRiagihedlipsrgs Mapagement elgments quehas the BUETR AL BXGt the third
and fourth switching | ever 15, 16 can be jointly grasped with one
hand and allow the switching |l evers to be noved in synchronismfrom
one swit chi g addsiohitotheididcbarzing fandion of Brigfackbhing agdnéy @& thg likepsocessing

detents that have be er cone 1 The pai f ik chi

| ever s SUhgances s g%rg valve gm Q{SQ %f"‘i @ﬁitef‘fg’ sy ! ,ana@tée é‘T g %gdl %&(’)lé t9 %’g@??,rosf t
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er pendiaathant devicain the Auidorrakduetitigsonmecpng hé- 45 ar pligsuatiye o iy agddion, sugha

and this plane is different fr th t

i ofeelletaleisgn et bf opated og Ty PURCER. dhe vt BERBRAETEM ofthe ¥ and
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pair of switchin evers 1 12 i s arrange elQqw the pair, o .
SWi t chi sugplw@yéisgg%@ fluig flayefrpmdhe firsstreaimeririerise 8@9‘%&@ s§eong fgatpeng deyice 4,
be actuat%gfhg a collision-free manner by an operator and uni npeded

by theIgﬂ%Féﬁlﬁg | evers 15 and 16, and, in particular, irrespective

of which position the switching | evers 15, 16 occupy. The fifth

d sixth valve 21, 22, i fically thei |
24, aro pos, Koo Suesy e opt 1 il R sl e
j oi ntly,reta f‘ogmg%%mﬁﬁi&sw@w PRSE3, uhee shakitd 38h hasualy addidblcardtching
at a

manual |’y actu e swtching léever 31, which is depicted as
pr oj ectlevigs dV,el2, 1 hid 6sEheswitdenplevarhéi end 1o thefiskandcbird digtibutes valvpdy 13
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devi ce 2 16 are oriented inversely with respect to the switching levers 11, 15, to which the respective

( valve elements of the distributor valves 8, 14 are screwed from the top. Each longitudinal axis 18
of an associated switching lever is configured so as to be bent, starting from the valve element,
when viewed in the direction of the respective free end 17 of the switching lever. As aresult, the

| free ends 17 are brought spatially close together, but do not come into contact with each other.

Conscquently, the respective free ends 17 of the first and second switching lever 11, 12 and the
free ends 17 of the third and fourth switching lever 15, 16 can be jointly grasped with one hand and
allow the switching levers to be moved in synchronism from one switching position into the other.

Preferably, there are no detents that have to be overcome.



FIG 2 shows an additional  enbodi nent of the inventive sw tching
device that has, at variance with the enbodi nent depicted in FIG 1,
the switching levers 11, 12, 15, and 16 that are designed as
two-arned | evers, so that it is possible for an operator to actuate
t he associated distributor valves fromboth the operator side (shown
in FIG 2) of the swtching device and al so fromthe oppas/

side. THE 244H1¢078hal switching | ever 31, which at |east 8%‘?*@5%19%5}?52
penetrates the shaft 30 coupling the valves 21 and 22, can be

di splaced in the direction of the procégs side of the sw tching

devi ce by neans of the receptacle 38, which is provided for this
purpose and which is located in the shaft 30, so that even the

additional switching lever 31 can be brought into a position in which
sai d addit i dfelpaswif sehéhing leesre thag aensises ofchesyishinglevar i easpigaediodhe figss

Gesi onaiREpiERCLARg et Rune 197 | et FFad b bk i Y.

connec &4 ih ASdnc SR i RirichR dipREHensRolel Bl Ldttiondl nkiuBwT twadisteabutdr vayes 7,
13, 14. The switching | ever 16 shall be explained jn detail as
one exd&gphdthisplane is dyferens fromribe atena ehtbe prapgeneHEOLF P@ﬁphﬂmﬁiwle‘i%s 15,
at the distributor, valve. 1 t i :
cecti o BT ETsERiSH 1 1S AL P L Pt HASORE, ERATRS, 1 tha
axi s 44nopait SEvdicEingilBEOr , V2kserahdedidow e, of switnhing devars! Iég 16, so that the
éoget her with the attachnment section (mqﬁpgcifi ed 'bn det ai H_ of the
w t chiswitchiagégversel landtlBeagbe petpded Bya -Ho¢ mann§r OR AP 8RS &8¢ ur e.
In this case, i O, | | VOKBf whieh position the
connectuém{l]ﬂeeeﬁégﬁe%%%gg%Fﬁg%%ﬁgﬁéﬁﬁgﬁgﬁg’ ?’?3‘2? 16 t hat gxtend
as far sagtchingil¢veanids 1d dcaapg bent symmetrically at the level of the
pl ane provided for the pivoting range of the switching | ever 16. The
switching lever 15 of the third distributor valve 13 is designed in
an anal ogousryrg{Hiehdlsaltabalve2t 2ot BembRtspediaaly ekt Galddelatheithe3, 24, are
distributor valve 13. In this case, when seen in the direction of
FI G 2 potitieelypaused beokensrnd a37abh B0 apdcaninly bt ieiityapiatcds Borghisgugpose, the
downwar d, rting fromthe ir B st I .3, .
spacer etaD Bres Parmeriy T el SRl B utch s pllRlas bRGRing

SWi t chiRgy the\¥Bhe di3e of BF BvicHihs hapes] ad theother ewitdhatg lopeas], dawhfvd6dso that the
The switching levers 11 of the first di stribétor val ve .7 and

_ éz of .
the secofit siitshitizisevies | an beomrraied by pa eperaier Hpm@n §1d50T fisavplyBing device 1.
manner, so that the switching |l ever 11 is designed as an identical
part of the switching lever 16; and the switching lever 12 is _
desi gned as [, D gritd ardddpnhl @hbddiaers wit thelinvegtiveseitchit dapfrerihades af n

et regaRaR e R Sinst R Ca g B sy iests Al o PR b g
val ves d%%ﬂgch% tw];bﬁn%@ EQQIQ,G% tﬁ%tr ipﬁ\tﬂBgs‘?olQ?ortaH%p&ﬁﬁ‘)@% ach@fid 1HeSsodihtind
achnment section of the s

of the & tching | ever 12 points away from
t he sechafibetbstalvdatont bathlhesorBraombidessopenin@a2ofttheswisghingdrviesad also
the U shaped structure which.is f.arnmed .t he spacer.sections 37.and
the at i ﬁi?_rﬂppg%@tﬂr%‘ﬁs%?‘det-ﬁ- e&e\xfhflegﬁ? ﬁ‘ﬁ'aglé‘{}%fevil p&ihﬁ@lsa%g%%f a{t?aél% t he

associ al.ad, LSkt LU RN cotBliVehd vaREs 3 BarRPEN chroMedishlded i aietddmtiomeihe

seen i ﬁjtet%é dslstr ecl?a?[z)n C(?fﬁillzl"(i 2. 12 o , _
process side of the switching device by means of the receptacle 38, which is prpv1ded for this
purpose and which is located in the shaft 30, so that even the additional switching lever 31 can be
brought into a position in which said additional switching lever can be ac,’;uated from the process

side of the switching device. The switching levers 11, 12, 15, 16 are designed symmetrically in the



As the highly sinplified top views according to the drawi ngs from
FIGS. 3 to 9 show, the possible switchover operation from one
treatnent device 3 to the other treatnent device 4 through actuation
of the respective switching levers using in this respect cam pl ates

32, 33, 34 is positively coupled. The cam plates 32, 33, 34 are
securely connected to the respective, assignable smﬁtchin% | evers or

val ve eWORHI468TR have, in each instance, a cutout 35 in HEERHIEFSS2
a circular sector on their peripheral e. The cutout 35 of each cam
plate can interact with a peripheral edég of each adjacent cam pl ate,
so that a rotational nmotion is enabled or sinply bl ocked. FI G

3 shows an operating position of the switching device 1, in which the
fluid 2 flows through the sixth valve 22 and the second distri butor

val ve S8iliugided frabddimsit dodesat comnectekbin their Sentditte tifel assadiaped distuibuiosvalvesd, 8,
first treatnment device 3 by way of the first distributor valve 7 and
the fifthl¢alve 21. The cam pl ates 32,33 of the said valves are

bl ocked by the cam plates 32 resting with their sections 35 agai nst

t he peripheral edge of the cam plates 33. The second treat nent device
4 is depr essfiihé peitthimgleyvs 1échbll pe sxplained fn detadhastone examxﬁt: Sareng frepxthe

val ve | RaeheR e SlRhmedb 6FT IS LORRaRt v e B iaRp St brenged
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as well as tﬁ% va stay in their illustrated sw tching
posi ti on.



FIG 5 shows a subsequent pressure conpensation between the first
treatment device 3 by means of the needle valve 36, which bridges the
fifth valve 21. Omng to the pressure conpensation, the second
treatnment device 4 is brought to the operating pressure and filled

rLth fluid 2. In the operating position accordiing to FIG 6,

e pressure conpensation operation is conpleted; and th

t r eat meWQO Zi’éyﬂ@(ggﬁl is now conpletely filled with fluid 261’@@?@&&4?8%%52
operating pressure. FIG 7 shows the switchover fromthe

operation of the first treatnent devi cé23 to the operation of the
second treatnent device 4. For this purpose, the additional sw tching
lever 31 on the shaft 30 is pivoted fromright to left, when viewed

in the direction of FIG 7. The result in this case is that the

addi ti onal s the highby dimpbﬁe@@pwimge@rdmgﬂo thhérqo*éngs @mﬂﬁSC%FQ%ShOW the

|l evers 11, 12, but 14 t
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swi tching [ever and the sixth valve 21, 22 guid
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their peripheral edge. The cutout 35 of each cam plate can interact with a peripheral edge of each

( adjacent cam plate, so that a rotational motion is enabled or simply blocked.

FIG. 3 shows an operating position of the switching device 1, in which the fluid 2 flows
through the sixth valve 22 and the second distributor valve 8 into the first treatmént device 3. The
fluid 2 leaves such a first treatment device 3 by way of the first distributor valve 7 and the fifth
valve 21. The cam plates 32, 33 of the said valves are blocked by the cam plates 32 resting with
their sections 35 against the peripheral edge of the cam plates 33. The second treatment device 4 is
depressurized and is doubly shut off from the first treatment device 3 by means of the fifth valve
91 and the third distributor valve in the first fluid-conducting connection 5 as well as by means of
the sixth valve 22 and the fourth distributor valve 14 in the second fluid-conducting connection 6
and can, for example, be serviced in such an operating phase. The orientation of the L-shaped

(_ passage opening 25 of the valve element 23 of the fifth valve 21 and the orientation of the T-
shaped passage opening 41 of the valve element 39 of the third distributor valve 13 result in such a
double shutoff in the first fluid-conducting line 5. Correspondingly, the orientation of the L-shaped
passage opening 25 of the valve element 24 of tile sixth valve 22 and the orientation of the T-
shaped passage opening 42 of the valve element 40 of the fourth distributor valve 14 in the second
fluid-conducting connection 6 result in a double shutoff of the second treatment device 4 in the
second fluid-conducting connection 6. Therefore, in this operating phase, a replacement of filter
elements (old element against a new element) that are not shown in detail can take place.

Otherwise, the same process steps, namely a filtration operation for the fluid 2 to flow through the



fl ow can no | onger occur therein. In FIG 8, the additional
shutoff of the first treatment device 3 is perforned by pivoting the
pair of switching levers 11, 12 fromright to left, which wll becone
apparent when conparing the top views fromFIGS. 7 and 8. FI G

9 shows the lowering of the pressure in the first treatnent device 3.
The swi tching synbols drawn on the valve elenents 9, 10, 23. 24

39, 40 SKOROLHE6N78&pecti ve switching operation in a clear RHESR 14192852

fashion to the viewer. 15 d ai ns
13

filter elements, are intended in both treatment devices 3, 4; and, if desired, a pretreatment and/or

aftertreatment by means of a cyclone separator may be added.

Furthermore, FIGS. 4 to 9 show the switchover procedure at the switching device 1 from
the operation of the first treatment device 3 to the second treatment device 4. FIG. 4 shows the
third and fourth distributor valves 13, 14 being unblocked. Their switching levers 15, 16 are jointly

( pivoted, when viewed in the direction of FIG. 4 o the left by an operator using one hand. It is very
clear from the top view shlown in FIG. 4 that the result of this arrangement is that the switching
levers 15 and 16 cross over the switching lever 31. Since, however, rthe pair of switchiﬁg levers 15,
16 is arranged in a plane that is different from that of the additionél switching lever 31, sﬁch a |
crossing does not result in a collision of the switching levers 15, 16 with the additional lever 31. In
comparison to the operating position of the switching device 1 shown in FIG. 3, the other

distributor valves 7, 8 as well as the valves 21, 22 stay in their illustrated switching position.

FIG. 5 shows a subsequent pressure compensation between the first treatment device 3 by
means of the needle valve 36, which bridges the fifth valve 21. Owing to the pressure
compensation, the second treatment device 4 is brought to the operating pressure and filled with

( fluid 2.

In the operating position according to FIG. 6, the pressure compensation operation is

completed; and the second treatment device 4 is now completely filled with fluid 2 and is under

operating pressure.

FIG. 7 shows the switchover from the operation of the first treatment device 3 to the
operation of the second treatment device 4. For this purpose, the additional switching lever 31 on
the shaft 30 is pivoted from right to left, when viewed in the direction of FIG. 7. The result in this

case is that the additional switching lever 31 crosses over the pair of switching levers 11, 12, but



1. Aswitching apparatus for a fluid flow, in particular for
conducting a high pressure fluid (2) froma first treatnent device
(3) to a second treatnent device (4), so that the fluid (2) can be
subj ected to a chem cal and/or physical process step in each
treatment device (3, 4), with a first fluid-conducting connection (5)
and a second fl uid-conducting connection (6) between the

t he sed¥MROLLA6A788nt device (3, 4) and with at least a fi rgpﬁ)z‘?ﬂﬂ]mssz
distributor valve (7) and a third di strlbutor valve (13) in the first
fl ui d-conducting connection (5) as well 435 a second distributor valve
(8) and a fourth distributor valve (14) in the second

fl ui d-conducti ng connection (6), wherein the respective sw tching
position of the valve elenents (9, 10, 39, 40) of the distrjbutor

val ves thig.crésddr d&és)noamu}taraad:ihaomgium@ah%mwﬂtlé’ﬁ meeeemeehefth%eeéet ive

swi t chi ng Iever (11 r erihz r

of swi tHichipgle et & (@iﬂaE%"e% qu&%;@t%ggl g tﬂ% Oglgltsﬁttﬁgﬁg fever
second fi Vval$d 21,20 Guid ﬁ%:ﬂtﬁdiﬂpantb tt&fsescmdttmlatmﬁy:t device 4,
| evers 3((5113},{“1’ %gﬁv%gﬁtﬁ?lg(haga gned t‘:ég tehe third an

di st ri buhioh isvadwesversd by 149 fluigile Altheughgbelfirshireatmeply Htcegﬂ%tﬂhl’s“qdﬁf RIGEHe
a way that the switching,|evers (11, 12) of the first pair can be '
act uat P FALRC KHETAREGH W tWout bei ng i npeded by the switching | evers
(15, 16) of the second pair, and vice versa. 2. The sw tching device
ccording to claiml, characterized in that the. fi 1 12) and_.

(ahe second (MIGlsgﬂlpaﬁém‘éﬁal shito B 1ef H§ m@&‘@?@eflb?levé?ﬁ 15&’ ’gf%“qeﬁ by Hioiing the
respectiv I 4 £ o agparchBwhéifdonipadifi the
a flui cPa'I(CQ{yS“ﬁéﬁglgE sgf;ll ttlzg%m?h?ﬁt% P.;?[F %&ﬁﬁlg%é%&%ck@ng posi ti onPf &
and Vi c@pVehethiord SIGRE? andf§.r st pivoting range, which is assigned to

the fi rsF pair of switching levers (11, 12), and a second pivoting
range, which is assigned to the second pair of switching | evers (15,
16); and the Fe@éhr@ﬁarthé kst Mreatinent dpick 8. Tllitesmtching
proj ection; gﬁ%tg\t@a?&&%elbgrg?% gerre t of the first (11, 12) and,t

second ihﬂ;olﬂ&i)awﬂ@hﬁh@ﬁalmlemhmta@ 10608r24, BH 4&5@%@#%%%%“% \ﬁ?eratlon
each of the two p |rsr£a &g in acollision-free 16 manner into

the pi vigd Hepraf gaviges %8(‘3 W& other pair of switching |evers

in any actuating position. 3. The swi tching device according to one

of the preceding clains, characterized in that the switching |evers

(11, 12) of the first pair and the switching | evers (15, 16) of the
second pair are arranged in such a manner that both switching | evers
(11, 12; 15, 16) of a pair can be jointly actuated over the entire

pi voting range with one hand of an operator. 4. The sw tching device

@ccordi ng to one of the preceding clains, characterized in that the
witching levers (11, 12, 15, 16) have in each instance a spacer
section (37).that is bent relative to the free ends of the sw tching

| evers and that extends nore or less in the direction of the axis of
rotation (43, 44) of the assigned distributor valve (7, 8, 13, 14),

in order to arrange the switching levers in different planes.



5. The switching device according to one of the preceding clains,
characterized in that the spacer sections (37) of the sw tching

| evers (11, 12; 15, 16) of a pair have a varying |ongitudi nal
extension. 6. The switching device according to one of the preceding
clainms, characterized in that the switching levers (11, 12, 15, 16)

are designed in each instance as two-arned | evers, which
gr asps; WAh11HE8780he two arms of the | ever are arranged d#’gﬁ@ﬁ&ﬁ@q%sz

opposite each other in relationto the axis of rotation (43, 44) of
the assigned distributor valve (7, 8, 18 14). 7. The switching

devi ce according to one of the preceding clains, characterized in_
that the one switching lever (11) of the first pair is designed as an
identical part of a switching lever 17 (16) of the second pair; and
that the other switching | ever (12) éflainesfirst pair is designed as
an identical part of the other switching | ever (15) of the second
pair. _
1. A switching apparatus for a fluid flow, in particular for conducting a high pressure fluid (2)

from a first treatment device (3) to a second treatment device (4), so that the fluid (2) can
be subjected to a chemical and/or physical process step in cach treatment device (3, 4), with
a first fluid-conducting connection (5) and a second fluid-conducting connection (6)

( between the first and the second treatment device (3, 4) and with at least a first distributor
valve (7) and a third distributor valve (13) in the first fluid-conducting connection (5) as
well as a second distributor valve (8) and a fourth distributor valve (14) in the second fluid-
conducting connection (6), wherein the respective switching position of the valve elements
(9, 10, 39, 40) of the distributor valves (7, 8 13, 14) are variable by means of at least one
respective switching lever (1 1,12, 15, 16), characterized in that a first pair of switching
levers (11, 12), which are assigned to the first and second distributor valves (7, 8), and a
second pair of switching levers (15, 16), which are assigned to the third and fourth
distributor valves (13, 14), are arranged in different planes in such a way that the switching
levers (11, 12) of the first pair can be actuated by an operator without being impeded by the

switching levers (15, 16) of the second pair, and vice versa.

3 The switching device according to claim 1, characterized in that the first (11, 12) and the
second (15, 16) pair of switching levers for actuating the respectively assigned pair of
distributor valves (7, 8; 13, 14) from a fluid- (2) passing position into a fluid- (2) blocking
position, and vice versa, define a first pivoting range, which is assigned to the first pair of
switching levers (11, 12), and a second pivoling range, which is assigned to the second pair
of switching levers (15, 16); and these two pivoting ranges can partially overlap in the
projection; and that the arrangement of the first (11, 12) and the second (15, 16) pair of

switching levers in different planes allows each of the two pairs to enter in a collision-free



8. The switching device according to one of the preceding clains,
characterized in that a fifth valve (21) is arranged between the
first and the third distributor valve (7, 13) in the first

fl ui d-conducting connection (5); and that a sixth valve (22) is
arranged between the second and the fourth distributor valve (8, 14)
in the second fluid-conducting connection (6). 9. The sw I

devi ce WORO1HI169G3¢ 0 one of the preceding clains, charact eé‘f%%gﬁ)ﬂmmssz
that the fifth valve (21) and the sixth valve (22) can be actuated by
means of a shaft (30) that couples saidbéfifth and sixth valve; and
that an additional switching |lever (31) engages w.th the shaft (30);
and the arrangenent of the additional switching lever (31) in a plane
that is different fromthe planes of the pivoting ranges of the first
pair of swi tehinegintete pirofidd rang@ pf thadesphaivs edendaipaf switthingleverhinagy

| evers (15, 16) .allows the pivoting range of this additional

switching | e¢BRIRBHPSHIOBr in a collision-free manner into the pivoting
range of the first (11, 12) and the second (15, 16) pair of swtching
| evers. 10. The swi tching device according to one of the preceding

cl ai ms,3. charBetseitchieg devicd draprditpstoadd of ihsmagcedine clamnaghpagienzqdan fhat e

jointly actuating the fift d the,sixth i i

as a rod ancf“&?hlpgifsvfersﬂél’t]ig%%él)eﬁﬁﬁawé%??e Séaﬁtlcgég)l?%?ga(\{fg’eic:@g? g%lsg%q
(38), the S*b%tarié% LA ANSVIS h S@invert RattHoeh dvindideueienal] 1ex2:ains | @rofafpair can
aid shaft, "so that ghe addi tional sw tching | ever (31) can be

rought i nt coetjbiatlppgioated eves e catirqipivpérg rpghyith eae handof apiopekiong

devi ce according to one of the preceding clains, characterized in

that fromthe process side of the switching device, the inflow of

fluid (2) camehgicRnLdelitestdbpinernmeof tHehrecilnpivlanak, wha2@yizédintlpe the

second fluid- (2) conducting connection (6), and that tcge % 'tt Qi.nﬁet

Tevers (11, suichin Joves)(Lhrid { hel badiane RGAch ISRREHPAGETISEP0P U Arfelisen

be actuated hy. 1 f GiThin REMMAL Rt eRiel@ Bbreld?@ess in the

swi t chi ng dé@?égée%ﬁg?ﬁ?gg{dg%g?lgé oppog??% t he prgpg_ss siro(I:e. i B
direction of the axis of rotation (43, 44) of the assigned distributor valve (7, .8, 13, 14), in

order to arrange the switching levers in different planes.

5. The switching device according to one of the preceding claims, characterized in that the
spacer sections (37) of the switching levers (11, 12; 15, 16) of a pair have a varying

longitudinal extension.

6. The switching device according to one of the preceding claims, characterized in that the
switching levers (11, 12, 15, 16} are designed in each instance as two-armed levers, which
the opefator grasps; and that the two arms of the lever are arranged diametrically opposite

each other in relation to the axis of rotation (43, 44) of the assigned distributer valve (7, 8,

13, 14).

7. | The switching device according to one of the preceding claims, characterized in that the

one switching lever (11) of the first pair is designed as an identical part of a switching lever
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(16) of the second pair; and that the other switching lever (12) of the first pair is designed

as an identical part of the other switching lever (15) of the second pair.

The switching device according to one of the preceding claims, characterized in that a fifth
valve (21) is arranged between the first and the third distributor valve (7, 13) in the first
fluid-conducting connection (5); and that a sixth valve (22) is arranged between the second

and the fourth distributor valve (8, 14) in the second fluid-conducting connection (6).

The switching device according to one of the preceding claims, characterized in that the
fifth valve (21) and the sixth valve (22) can be actuated by means of a shaft (30) that
couples said fifth and sixth valve; and that an additional switching lever (31) engages with
the shaft (30); and the arrangement of the additional switching lever (31) in a plane that is
different from the planes of the pivoting ranges of the first pair of switching levers (11, 12)
and the second pair of switching levers (15, 16) allows the pivoting range of this additional
switching lever to enter in a collision-free manner into the pivoting range of the first (1 1,

12) and the second (15, 16) pair of switching levers.

The switching device according to one of the preceding claims, characterized in that the
additional s'w'itchjng lever (31) for jointly actuating the fifth (21) and the sixth (22) valve is
designed as a rod and at least partially penetrates, guided in a receptacle (38), the shaft (30)
transversely to the longitudinal extension of said shaft, so that the additional switching

lever (31) can be brought into the opposite operating positions.

The switching device according to one of the preceding clairns, characterized in that from
the process side of the switching device, the inflow of fluid (2) can be controlled by means
of the sixth valve (22) in the second fluid- (2) conducting connection (6); and that the

switching levers (11, 12, 15, 16) and the additional switching lever (31) can be actuated by
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an operator from the operator side of the switching device that is located opposite the

process side.



