Hydac Process Technol ogy GrbH, Industriegebi et G ube Kenig Am
W angel fl oz 1, 66538 Neunkirchen System for Purifying Gas The
invention relates to a systemfor purifying gas conprising at |east
one housing with a first chanber into which the gas to be purified
can flow and a second chanber, which fornms a filter chanber, from
which the purified gas issues and which contains a filter device
througwd@bﬁiﬁl“g gas can flow and which has filter pragdiepedi000bmsh
separating out solid particles and al so for dehydrating the gas for
precipitation of the coal esced fluid, wherein the first chanber
conprises a cyclone that serves to pre-gehydrate the gas and from
which the dirt particles and fluids can be discharged into a third
chanber of the housing. Systens of this type that are designed
not only to elimnate pollutants due to solid | oading, but also to
dehydrate the rel evant gaseous nedia, are known and are also referred
to as coalescers if the fluid particles coalesce on the filter device
| ocat ed i nside a housing. Systens of this type are often used in
conjunction with exhaust gas-generating processes, where exhaust gas
flows of conparatively high tenperatures and optionally very high
pressures are handled. In light of these requirenents, a system of
t he above-described type that is known from docunent DE 10 2005 062
245 Al has a housing that is designed as a pressure-tight container.
Hydac Process Technology GmbH, Industriegebiet Grube Konig

Am Wrangelflsz 1, 66538 Neunkirchen

System for Purifying Gas

The invention relates to a system for purifying gas comprising at least one housing with a
first chamber into which the gas to be purified can flow and a second chamber, which forms a filter
chamber, from which the purified gas issues and which contains a filter device through which the
gas can flow and which has filter media for both separating out solid particles and also for
dehydrating the gas for precipitation of the coalesced fluid, wherein the first chamber comprises a
cyclone that serves to pre-dehydrate the gas and from which the dirt particles and fluids can be
discharged into a third chamber of the housing,

Systems of this type that are designed not only to eliminate poliutants due to solid loading,
but also to dehydrate the relevant gaseous media, are known and are also referred to as coalescers
if the fluid particles coalesce on the filter device located inside a housing. Systems of this type are
often used in conjunction with exhaust gas-generating processes, where exhaust gas flows of
comparatively high temperatures and optionally very high pressures are handled. In light of these
requirements, a system of the above-described type that is known from document DE 10 2005 062
245 A1 has a housing that is designed as a pressure-tight container,



2 On the basis of this prior art, the object of the invention is
to provide a systemof this type that can be manufactured in a sinple

and efficient way at |ow production costs. This object is
achi eved according to the invention by a system having the features
specified inclaiml inits entirety. According to the

characterizing part of claim1l, the major distinction wth respect to

the pri.ar Les in the fact that the housing conprtgesoiongdzyadual
conpon‘é’ %O,qﬁ{lﬁ%#?i s, an upper housing part conprising the chanber

forming the filter chanber, a m ddle housing part conprising the
chamber containing the cyclone, and a l,ower housing part formng a
third chanber, wherein the housing parts can be cl anped together by
nmeans of at |least one tie rod in order to formthe cl osed pressure
container. Constructing the housing froma plurality of housing parts

Lhal are cl gped Logehact: s\ Loganl ot Blih |8 (HRA1PE QeREFbNSis tpe

steps, as C h ereint housi ng wal

ext endgatQue be MAhEERAA iAARIhHIB and efickinngaitdowerodubtaests. t here is no
need to provide different working chanbers inside the individual

housi ng sections. In addition, the.assenbly work is sinplified,
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el enent ho one, t are to'be’installed are easier
and siiARlsah 1tiQ itsBsfirety. i nto the individual housing parts'than into a
housi ng that extends over several working chanbers. In

advant ageous exenpl ary enbodi nents, the | ower housing part has the

formof ac Ragded i 61 ERAT BRI majpihdigihetion otthrepteado the
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housing parts can be clamped together by means of at least one tie rod in order to form the close
pressure container. Constructing the housing from a pluratity of housing parts that are clamped
together significantly simplifies the processing steps, as compared to a housing design wherein the
housing wall extends over more than one inner working chamber, because there is no need to
provide different working chambers inside the individual housing sections. In addition, the
assembly work is simplified, because the system components, such as the filter device, the filter
element holder, and the cyclone, that are to be installed are easier and simpler to install into the

individual housing parts than into a housing that extends over several working chambers.

In advantageous exemplary embodiments, the lower housing part has the form of a cup that
encloses the third chamber, which is connected to the outlet of the cyclone and has a bottom that
forms the anchorage for several tie rods. The cup bottom, which can be constructed with a suitable
wall thickness, forms an especially secure anchorage base for an appropriate number of tie rods, so

that the housing parts can be securely clamped together, in order to form a composite container that

is pressure tight.



3 In addition, the arrangenent is configured preferably in such
a way that the side wall of the cup of the |ower housing part is
formed by a cylinder jacket wwth a wall thickness that is adequate
enough for. the passage of several tie rods extending parallel to the
cylinder axis. In order to achieve a particular structura
strength, the tie rods can be arranged on a circular line that

conce i circles the interior of the cup, s
clanp?ﬁgjﬁﬁb@égggct in a distributed manner reIativgfgh%%P?ggﬁrgsover
t he periphery of the housing. I n an especi al |l y advant ageous

way, the cylinder jacket of the mddle housing part is contiguously
aligned with the cylinder jacket of the | ower housing part, wherein
the tie rods extend through the cylinder jacket of the m ddl e housing
part as far as into the cylinder jacket of the upper housing part,
which is also ntiguously ali.gn i i I t

mi ddl e hous‘?‘ﬁ&gﬁigil’ttﬁ%%%%’{”ﬁn“ Fc‘ﬁi%ée‘{ber%%ga}’gﬁtsﬁgﬁ F’S?%gg’egdee il of the
scr ewedhplo@aRtIBREr hdSing phe SifotmedBe b cylireler jadkdt ovithm wealtthivipessdhatéeatequate
whi ch cPanps t he | ower housing part and the_upper hqusing part

agai nswmonghforihedagsage aEsaverablie tods 6¥gREHS B@@Uéé‘gﬁ?ﬁygﬂ%ﬁﬁg‘? and | ower
housi ng part. I n especially advant ageous exenpl ary enbodi nents,
the butt joint between the cylindrical jackets of the upper housing
part and t He crdeddd echivesipagriquiar stractarat steenpthy thejtioireds das beeerangsdiog a circular
m ddl e, housi ng part_and . the | ower. housi ng part _ can, exhi bit plane
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the tie rods acting as t'he sealing force, the pressure-tight sealing
of the housing is guaranteed so that there is no need to instal

seal i ng arrangenents between the hgusi [ 1§, . . .
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is axially secured in position at the butt joint between the up%er
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ring housing part, which is also contiguously aligned with the cylinder jacket of the middle housing part
and with which the ends of the tie rods are screwed together. As a result, each tie rod forms a
clamping means, which clamps the lower bousing part and the upper housing part against the

middle housing part located between said upper and lower housing part.

In especially advantageous exemplary embodiments, the butt joint between the cylindrical
jackets of the upper housing part and the middie housing part and the butt joint between said
middle housing part and the lower housing part can exhibit plane surfaces that form metal sealing
surfaces subject to the action of the clamping force of the tie rods. Owing to the clamping force of
the tie rods acting as the sealing force, the pressure-tight sealing of the housing is guaranteed so

that there is no need to install sealing arrangements between the housing parts.

The installation of the system components into the housing can be done in an especially
simple and advantageous way so that a transition piece is axially secured in position at the butt

joint between the upper housing part and the middle housing part. Said transition piece has a ring



4 flange, which is clanped at the butt joint, and fornms the el enent
hol der for a filter elenment of the filter device |ocated in the
second chanber. I n an anal ogous manner, a second transition

pi ece can be axially secured in position at the butt joint between
the m ddl e housing part and the | ower housing part. Said second
transition piece is clanped at the butt joint with a ring fl ange and
forns %mf%ﬁﬁﬂﬁﬁﬂﬁ of the cycl one. The arr angepentErR2an/e 763
configured in such an especially advantageous way that the cylinder

j acket of the |ower housing part has at | east one passage for a
forcing rod, which extends parallel to fhe axis fromthe bottomto
the butt joint on the cylinder jacket of the m ddle housing part and
can be pushed against the cylinder jacket of the m ddl e housing part
by neans of the forcing screw of the bottom part. Such exenplary
enbodi ge LSRR i d%ﬁﬁ#)}%'ﬂ'féwﬁﬂt j?)ﬁt R8RSR Y6908 HORRE friaTHteP SloméhiQsT, the
becaus m%%Enlng The ousing - “for exanple, for nmintenance work - can
be dongltstelkyics iotpley imthe seasidlchtataberause after | oosening the tie rods,
the | ower housing part can be easily detached by nmeans of the forcing
rod fromthe mddle housing part even if said Mddle housing part is

firmy seat %Sfﬁgﬁuﬁﬂ&he},% Rbond transitioh PicddcAr R ReMySec@EN@Iposiion at the

| east one a forcing rod in a passag}g of the cylinder jacket
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one another, if desired, even if they are firmy seated at the butt
joint. The invention is explained in d%téﬁiltfelowwith h
reference t Shomeangroancan pe sppeaiedinsueip) SpechllyAdyRRagioNs ey that the

cylinder jacket of the lower housing part has at least one passage for a forcing rod, which extends
parallel to the axis from the bottom to the butt joint on the cylinder jacket of the middle housing
part and can be pushed against the cylinder jacket of the middle housing part by means of the
forcing screw of the bottom part. Such exemplary embodiments are distinguished by especially
good operating behavior, because opening the housing — for example, for maintenance work — can
be done very simply and easily because after loosening the tie rods, the lower housing part can be
easily detached by means of the forcing rod from the middle housing part even if said middle -
housing part is firmly seated at the butt joint.

In an analogous manner, at least one additional forcing rod in a passage of the cylinder
jacket of the middle housing part can be pressed against the butt joint of the upper housing part on
its cylinder jacket so that the upper housing part and the middle housing part can also be separated
from one another, if desired, even if they are firmly seated at the butt joint.

The invention is explained in detail below with reference to one exemplary embodiment

depicted in the drawings.



5 FIG 1lis a highly schematized, perspective oblique view of an
exenpl ary enbodi nrent of the inventive system wherein the wall
portions of the housing are rendered transparent for a better

under standi ng of the construction, and FIG 2is a schematic draw ng
of a sinplified |ongitudinal view of the exenplary enbodi nent from
FIG 1. A housing, which is designated as a whole as 2, has a

m ddl ey Ro4S| rt 4 that surrounds an inner chanmberTerpRR0MPRRS
housi ng p%{ﬁpﬂgs‘{}ﬂat surrounds a second inner chanber 10, and a | ower

housi ng part 12, in which a third inner chanber 14 is |ocated. The
upper housing part 8 has as a side wallsa cylinder jacket 16, the

upper end of which is screwed to a housing cover 18, which forns a
pressure-tight housing closure. The side wall of the m ddle housing
part 4 is formed by a cylinder jacket 20. In the draw ng, the upper

end of id cylinder . i:S. 4 5 ' Hﬂ@{g ity ERBodiment of
bottor'rlflgﬁ& of thléaguﬁﬂl‘l ﬁ%@?ﬁ}ag%gféﬁer%@&gkg?ﬂé& ngé)ég? ousxie}rlx:tg ag%rt %.Hn'?'lrl]eo
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in turn contiguously aligned with_ the | i pder jacket 22 of the | ower
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port 26, which canbdimehidaenFiy. a device (.not illustrated) and can be

opened to renove the content substances of the chanber 14. A gas
i nl et pipe connection 28 for the inked of the gas to be cl eaned

enpties int g phhgnd ivHith ﬁfa@irgﬁéte&a&iwhae a2 ddk @ nigdishogsipapirt 4 thabsgRsnds
outlet, throug I\}\%’ich t he cl'eaned gas can flow out of the third
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pasagewith thetbd@om end of the cylinder jacket 16 of the upper housing part 8. The bottom end of the
cylinder jacket 20 of the middle housing part 4 is in turn contiguously aligned with the cylinder
jacket 22 of the lower housing part 12. The latter has the shape of a cup with a bottom that is
designated as 24 and that sealingly closes the inner third chamber 14, which serves as a dirt and
fluid chamber, except for a discharge port 26, which can be closed by a device (not illustrated) and
can be opened to remove the content substances of the chamber 14. A gas inlet pipe connection 28
for the infeed of the gas to be cleaned empties into the first chamber 6 of the middle housing part 4.
A gas outlet, through which the cleaned gas can flow out of the third chamber 14 located in the

upper housing part 8, is designated as 30.

As most clearly seen in FIG. 1, the housing parts 4, 8, and 12 are clamped together so as to
form a unified, pressure-tight housing 2 by means of tie rods 32 in the form of steel rods. The tie
rods 32 extend with their ends (lower ends in the drawing) through bores, which are arranged in a
uniformly distributed manner on a circular line, which is concentric {0 the cylinder axis, in the

bottom 24 of the lower housing part 12, and said tie rods extend through the passages in the



6 cylinder jacket 22 of the |ower part 12 and the passages in the
cylinder jacket 20 of the mddle part 4 as far as to the threaded
bores in the cylinder jacket 16 of the upper part 8, where they are
screwed together with their outer thread 34. The ends of the tie rods
32 that extend through the bottom 24 of the |ower part 12 al so have
an outer thread with which the tightening nuts 36 are screwed to the
out si dey@hofoh@skatt om 24. Hence, by tightening the pgtaeB010/4029031pper
housi ng part 8 can be clanped at the butt joint 38 against the mddle
housing part 4; and simlarly the | ower housing part 12 can be
clanped at the butt joint 40 against thg mddle housing part 4. At
the butt joints 38 and 40, the cylinder jackets 16, 20, and 22 which
are in alignnent with one another form plane surfaces that act as a
nmetal seal, subject to the action of the sealing force generated by

the cl 8@'(1%‘13 2l 520 0the ﬁéﬁrgg{%ﬁg%ﬂg (t)kféé:gsst%gestiﬂﬂe dyiRA&IGMKEND FHahd Sidhie part
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t he padaapiag fate dhibe tiglrodsdBx s¢ thakibe hatsitgoparted, §uind 12 aredonB&tedihgatieer so as
t hey reié agai nst_the cylinder jacket 16 of the upper housing part 8,

so t hde PeRiEse H8h% or ci ng rods 48 are noved upward by neans of the
forcing screws (not illustrated), the upper housing part 8 can al so
be pushed away fromthe mddl e housing part 4. In order to

7
i nstal | t hellwyylipdergacketof the idver hansingpareshasybesiges ip prssagasdortbe tie

gas purifier, a.,transition pj 50 S | rt.ed_bet h er .
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for the filter e?enent 54 of the filter device that is located in the

secondottsaifba thelimttonh24, iydherasmthaipper endp psthe forcing rods 44 are adjacent to the buit
joint 40 on the cylinder jacket 20 of the middle housing part 4. When the forcing screws (not

illustrated) are turned into the threaded bores 46 of the bottom 24 and when the tightening nuts 36
on the tie rods 32 are loosened, the lower housing part 12 can be pushed away from the middle
housing part 4 by means of the forcing rods 44, if an opening of the housing 2 is desired. In an
analogous manner, the forcing rods 48 extend from the cylinder jacket 22 at the butt joint 40
through the passages of the cylinder jacket 20 to the butt joint 38, where they rest against the
cylinder jacket 16 of the upper housing part 8, so that, when the forcing rods 48 are moved upward
by means of the forcing screws (not illustrated), the upper housing part § can also be pushed away
from the middle housing part 4.



transition piece 50 which is designed as a hollow body fornms a
connecting piece 56, which projects into the first chanber 6, as a
connection between the gas inflow chanber 6 and the inner filter
cavity of the filter el enment 54. Bet ween the latter chanber 6
and the third chanber 14, which serves as the dirt and fluid chanber,
the | ower housing part 12 has a second transition piece 58, whose

coni Ca\bgiﬁ?ﬁh%l whi ch is open toward the chanber fcbypran/er276n
outlet 51 orms the cyclone 60. In the sane way as the first
transition piece 50, the second transition piece 58 is also axially
secured in position inside the housing72 by neans of a ring flange 62
or 64, which protrudes slightly in the radial direction, each flange
bei ng cl anped at the assigned butt joint 38 or 40 between the

adj acent housing parts 4 and 8 or 4 and 12. Oning to the divided
design of t I j I ) [fier
the imner dyorEnTEaRk B tgeh iy opklS ki R R Rr e TRt R bfer
hol dera tEdsitian gicch 80 yindentnd béBveen theappedicalking pard §yand ithe higdie housing parfHeat
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filter element 54 of the filter device. 8 Clainms 1. A systemfor i
pur i f yangjtigapiecodpwhish igdesigneé asa hollnwv hedisforms ¢ cnngpting piegs 36s tvhich projects

chanber, (6).1nt.0 ich the gas to be rifl ;
chanbfto ibgrsF e g ndon Birt Brverhifisr’ B0 S Rt BREme REF ARG
gas i%gﬂ%soﬁﬁglﬁmeq@n@@m_ai ns a filter device through which the gas
can flow'and which has filter nedia (54) for both separating out

solid particles and for dehydrating the gas for precipitation of the
coal esced fd ui i i Raaek [ofcTcacT g ;
(60) that eefvgejeé“ﬁg%tfg‘le@é}e’ﬂ%g{“@?ﬁe gas g(ﬁgi%’rom e?\geﬁ atghe Hgtt%ﬂmd
par t i cheabanthedwirdsusag pire 12 hachaxcgetirinsitionapidchisB dwldra wbeical(id#jion fvhich
t he housing (2), characterized in that the housin 2 onprises an
upper lhm@%ﬁﬁa@é‘?‘i C}Eﬂ)bebg 8B i A gn PR etééc%ﬁas @'ﬁﬁﬁgi@é‘e %ﬁgﬁl %&Fme NP dhe
filtergg 850 pRedbE s ROMPE ARt RA e ct 48 i AMPLiAIY@clb@ irf pdsitton inside the
chanber conPal ning the cyclone (60), and a | ower housing part

(12) fhonsihgd by meeahhofaking Bariger62(ot 4%, whitke peitridesdighidyiin the rasial dereetion, eash

clamp toget her b ns of | east,,0n ie rod ( i . o)

form g'ldaeg% ShY gpn@ggq]gtgﬁ%ﬁsﬁ%?% élrltt jomtt38 290 I-be, een ('[:118 a%ﬁceﬁt%oﬁglgg ﬁarrts 4 and 8
or 4 and 12. Owing to the divided design of the composite housing 2, the installation and assembly
of the inner system components, like the filter element 54, the element holder 52, and the cyclone

60, is especially easy and fast.

The operating principle of the system and the filter device that is used may correspond to
the prior art. In particular, the type of design described in document DE 10 2005 062 245 Al can
be provided for the filter element 54 of the filter device.



2. The system according to claim 1, characterized in that the | ower
housi ng part (12) has the formof a cup that encloses the third
chanber (14), which is connected to the outlet (51) of the cyclone
(60) and has a bottom (24) that fornms the anchorage for several tie
rods (32). 3. The systemaccording to claim2, characterized in that
the side wall of the cup of the | ower housing part (12) is fornmed by

a cyligaesojodGsl; (22) with a wall thickness that i pcaaesisddsoLoeugh
for the passage of several tie rods (32) extending parallel to the

cylinder axis. 4. The system according to claim 3, characterized in
that the tie rods (32) are arranged on ? circular line that
concentrically encircles the interior of the cup. 9 The system
according to claim3 or 4, characterized in that the cylinder jacket
(20) of the mddle housing part (4) is contiguously aligned with the
cylinder jacket (22) of the lower heusipgcpart (12), and that the tie
rods (32) extend through the cylinder jacket (20) of the mddle

housi ng part (4) as far as into the cylinder jacket (16) of the upper
housi ng part (8), which is also contigyously aligned with_th .
cyl i ndbr | ableysteryriot wfhmamcm%%;?ﬂs{ orle hUSIE Eﬂmﬂ%ﬁﬁf’h@a&%%(‘%fm
the tiero : MG HiAa filer
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cyl i ndri cal cliaatketfmn{ Mhichrthpurifesipas isswas|apyl vdiicht dostainspdiiten dedeaigronght

(8) and the m ddl e housi,n rt,.(4 d t he t. J,0lnt (4 bet n
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of the clanping force of 'the tie rods (32).
first chamber (6) comprises a cyclone (60) that serves to pre-dehydrate the gas and from
which the dirt particles and fluids can be discharged into a third chamber (14) of the
housing (2), characterized in that the housing (2) comprises an upper housing part (8)
comprising the second chamber (10) forming the filter chamber, a middle housing part (4)
comprising the first chamber (6) containing the cyclone (60), and a lower housing part (12)
forming the third chamber (14), wherein the housing parts can be clamped together by

means of at least one tie rod (32) in order to form a closed pressure container.

2. The syétem according to claim 1, characterized in that the lower housing part (12) has the
form of a cup that encloses the third chamber (14), which is connected to the outlet (51) of
the cyclone (60) and has a bottom (24) that forms the anchorage for several tie rods (32).

3. The system according to claim 2, characterized in that the side wall of the cup of the lower
housing part (12) is formed by a cylinder jacket (22) with a wall thickness that is adequate

enough for the passage of several tie rods (32) extending parallel to the cylinder axis.

4. The system according to claim 3, characterized in that the tie rods (32) are arranged on a

circular line that concentrically encircles the interior of the cup.



7. The system according to claim5 or 6, characterized in that a

~ transition piece (50) is axially secured in position at the butt

joint (38) between the upper housing part (8) and the m ddl e housing
part (4), and that said transition piece has a ring flange (62),
which is clanped at the butt joint (38), and forns the el enent hol der
(52) for afilter element (54) of the filter device located in the

seconduwe#ihaks#i0) - 8. The system according to cl ap@rEm0107002703
characterized in that a second transition piece (58) is axially

secured in position at the butt joint (40) between the m ddl e housing
part (4) and the |ower housing part (12, and that said second
transition piece is clanped at the butt joint (40) with a ring flange
(64) and fornms a conponent of the cyclone (60). 9. The system
according to one of clains 3 to 8, characterized in that the cylinder

j ackets (2 g)?gsgg@g 409%"3{%%@%?(; @ LhatabforizB@ tiﬁlﬁt the8AlnderRcRATRAYE the

(42) for I'ng ro extends parallel to the axis from
t he bot t om hii)e Homsinh @ats (A)fis paitighofsl0ligmad whth thy Eylinder jaglet (220 of the lower

(20) of the m ddl e housi t.(4) can,he pushed .agai.nst
cyl i nder jd&yﬁpg@%?l?ﬁfmﬁﬁ@%%ﬁ@dﬁa}g? GH%E??EE’E‘I%F‘?B‘Q _%Jﬁik%?fbioﬁhe
forcing sc rrﬁjﬁdfé&%‘sﬁ)? gaﬁe%tﬁ@ Mr(ad dto tHeyiGerSHKEEMMEREEAE dhitd hbesifd Partls),
9, characterized in tThat "at | east one additional forcing rod

which is also contiguously aligned with the cylinder jacket of the middle housing part and

with which the ends of the tie rods (32) are screwed together.

6. The system according to claim 5, characterized in that the butt joint (38) between the
cylindrical jackets (16 or 20 respectively) of the upper housing part (8) and the middle
housing part (4) and the butt joint (40) between said middle housing part and the lower
housing part (12) exhibit plane surfaces that form metal sealing surfaces subject to the
action of the clamping force of the tie rods (32).

7. The system according to claim 5 or 6, characterized in that a transition piece (50) is axially
secured in position at the butt joint (38) between the upper housing part (8) and the middle
housing part (4), and that said transition piéce has a ring flange (62), which is clamped at
the butt joint (38), and forms the element holder (52) for a filter element (54) of the filter

device located in the second chamber (10).

8. The system according to claim 6 or 7, characterized in that a second transition piece (58) 1s
axially secured in position at the butt joint (40) between the middle housing part (4) and the
lower housing part (12), and that said second transition piece is clamped at the butt joint

(40) with a ring flange (64) and forms a component of the cyclone (60).

9. The system according to one of claims 3 to 8, characterized in that the cylinder jacket (22).
of the lower housing part (12) has at least one passage (42) for a forcing rod (44), which
extends parallel to the axis from the bottom (24) to the butt joint (40) on the cylinder jacket



(48) in a passage of the cylinder jacket (20) of the m ddl e housing
part (4) can be pressed against the butt joint (40) of the upper
housing part (8) on its cylinder jacket (16).
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(20) of the middle housing part (4) and can be pushed against the cylinder jacket (20) of the
middle housing part (4) by means of a forcing screw from the bottom (24).

10.  The system according to claim 9, characterized in that at least one additional forcing rod
(48) in a passage of the cylinder jacket (20} of the middle housing part (4) can be pressed
against the butt joint (40) of the upper housing part (8) on its cylinder jacket (16).



