Large two-stroke di esel engine Specification The

present invention relates to a | arge two-stroke diese

engi ne having at |east one gylinder, whose conbustion

chanber conprises an exhaust opening which is

control | able by an exhaust valve actuatable by an
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a return arrangement, and on whose cylinder head a

val ve housing is nounted which conprises an exhaust
Specifitatibn adj oi ning to the exhaust opening of the

conbustion chanber, and further a guide sleeve

ext endi ng through the upper wall of the said exhaust
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According to the invention, this object is achieved in that above that sealing ring of the
sealing device which faces the exhaust duct provision is made for an oil reservoir which can
be supplied with oil which latter is present on the upper side of the said sealing ring away

from the annular gap.



be supplied with oil which latter is present on the
upper side of the said sealing ring away fromthe
annul ar gap. 2 By these neasures, it is ensured that
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By th§§él|'r1eﬁgur6§Vlt @eeds&réaezhaﬁmergelawndrh@%ﬁag%é %xh&JL? dﬁbtl and provided
resen, reser vol

whi ch
at e oo 6 P a8 Bs B Al e Soelbe oo 5 eroanar flooded wit
the of pedsenginciay ioll eediyvdih hizy 6if Which i€Xbrsbd Mo iaRd e through the sealing

gap ogﬁsr at .ﬁg&r}r@%"ﬂrﬁsﬁﬁ Eﬂ@gﬁjt@ Ittget %(gﬁettﬁ{g? cl‘%h]rtga?rr] g? the pneumatlc

returreratsrangmnemt amd bgdthentregemest nthamegaemtlrgintorB}eaink;mgs in an

ol SR LISGRIARELclal F 1 idayl LABREIEN o ror

arrangg‘aemn@qv ar@od Buhrication nfgthesmr@aqnsnﬁa@ﬂss@f ibe meatieg rifhgrbut at the
same@int® Bisb Prb RGeS PR %n@%llé&‘ﬁuww fhe Sbiak ﬁtlfé&ted Hnderneath the

underneath the seal wth oi'l’. Correspondi
seal with of eserGRRNdiREyy thfeall 4BRRI¥OIR H@Vﬁéﬁla%?\ﬁé% S&é’ g8fves As an oil

sourcé %Wéifbpfyﬁfg tBU RRIdYA I @Qpﬁﬁlhd}ll&ﬂfﬂéﬁ t@én t&ﬂiﬁbl\pﬂdré\/e‘ht the penetration
penetratl.on

of
of coBrAAE Foskee P R e R o IS L g} g i & qarireyeskby the pressure
in thetdpatating ehambei sndcibsneyecheby oftthe valve St srovid@s lfchea very simple and

mainBh SR pET0% Bk e RN TR Rt Bl SesfinG ng e oi
consuiggiogrean By kept wahlhy:ede&@rhnerghmha Sgdbatﬂtasplte)ﬁsm@a simple design,

fehabﬁeﬁ{e'té}gigrbpﬂ'tet E? ag' ?IE %%”EBHPEJ 'cgﬂs&ﬁ&lolﬂe lléeBﬂsd%J hAI'ﬂ |n all, the

def I ne usi ng a Ssi
measy@siagaordingde ﬂwdmeen’t@ﬂ dhusrafiosd an nécetﬂem degregeof ecasom!@wffm!ency
oi | consunption are ensured. Al in all, the neasures
according to the invention thus afford an excell ent

Advanjageaus efbedinaplsi andepiedieshegvelonieriis chwomain-claim measures will

be evRIBROFOHERYE SutAfidinixpedi ent devel opnents of the
mai n-cl ai m neasures w | | be evident fromthe

sub-clainms. The oil reservoir is in an advantageous
The diaiR8etvoid U iaﬁdacﬂhnﬂag@@ls inlamp)@rretuppiiém al ealsagepart lwith leakage oil

. .dlssuin fro h n [ enent
ssungo a8 AT R Rl el TR e B PR M e vatee
whicherrsumekanee pasures:alpaﬂicylaeiy fipipte andilolesestdeagigesi gn.  As

a rule, the exhaust valve is associated with a

hydraul i ¢ val ve advance arrangenent and underneath
As a fuertbe exaush Vale i asrogiaiad Wity arfwdraulip velMe jagvanosi yrasgement and

underﬂ@atﬂrihé}b{)f §Pﬁ[hé‘€bt&ﬂ@ﬂah§q:gnt whidh BldeBigRéd adan air spnng comprising

2 pisi, Al %Fd%ﬁrggﬁelég Tl TSR g BRI a spring is

prowde@ﬂi‘t&ﬂ@ vaivk steﬁﬁ UTHEQIeEKsz’@ dihigsiilyg fran the ryatduaé kB@ating device can

drip oiodns P et ol sPvS apel ol HetdhRh nd. ethneral Rl PeBe past the

circurgferantiaf guies isudhceguafdbe s:usttﬁradesaméxaeki@nplnamar tha oilris allowed to

collec?ﬁﬁﬁiﬂitﬁQLegw:?%% b% Pﬁn ﬁf llhBo?)? g?ﬁgﬂ%& %tgc?la%lﬁ:ﬁl;nstance resulis in

the desirablse formiation o&ﬂmet gitgesaivelr, rthmatrgturrm line being exnedientiy provided
extending from such oil reservoir and comprising a safety valve to relieve the operating

chamber. By adjusting the pressure at which the safety valve opens, a desirable oil level in
the oil reservoir can be maintained.

According to a particularly advantageous further development, an overflow pipe exiending
into the oil reservoir may be arranged upstream of the safety valve, with the overflow edge of

the said overflow pipe arranged at a higher level than the oil-flooded sealing ring. This



the desirable formation of the oil reservoir, with a
return |ine being expediently provided extending from
such oil reservoir and conprdsing a safety valve to
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respect to the arrangenent of the safety valve. A

further preferred enbodi nent of the main-claim
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of the exhaust opening 4, such valve disc 6 being

provided at the |ower end of a spindle-shaped valve
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the re%%gr]}a %e gk‘l%us?o%“i&f‘él, such valve disc 6 being provided at the lower end of a
spindle-shaped valve stem 7. Adjacent to the exhaust opening 4 is an exhaust duct 8 which
is open towards the combustion chamber 3 when the exhaust valve is lifted off the
associated valve seat and vice versa. Associated with the exhaust valve 5 is an exhaust
valve housing 9 mounted on the cylinder head 2, which contains the exhaust duct 8. Joined
fo the valve housing 9 is a valve seat ring 9a extending into the cylinder head 2 and
containing the valve seat which limits the exhaust opening 4. The vaive housing 9 further
comprises a guide sleeve 10 associated with the stem 7 of the exhaust valve 5. The guide
sleeve 10 is arranged coaxially to the exhaust opening 4 and extends from the point where
the valve stem 7 emerges from the upper wall region of the exhaust duct 8 to the upper
region of the valve housing 9. The guide sleeve 10 extends through the upper wall region of



is open towards the conbustion chanber 3 when the
exhaust valve is lifted off the associated val ve seat
and vice versa. Associated wth the exhaust valve 5 is
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The operating chamber 17 supplyable with compressed air is sealed off towards the annular
gap 11 between the mutually facing guide surfaces of the guide sleeve 10 and the valve
stem 7 by a sealing device comprising at least one sealing ring 22. Such sealing device may
be designed as a stuffing box comprising at least one sealing ring 22. In the embodiments



provided with an outlet with which an adjustable
safety valve 19 is associ ated which opens at a
certain defined pressure. The collar 16 limting the
operating chanber 17 and acting as a cylinder
associated with the piston 15 extends into an
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above m%%'aWL%Qﬁ g)g{l%' %%hﬁg dElife. whiclPEQYbSs ﬁ.ﬂ)lfea vﬂﬁd&i WREh, as its

anged one above

level igihigher thes the neperr sidapf the sa@t seading ring 2ehawaaIfiopn thecinmylar gap 11,
ﬂoodé?’f’r‘l'eds%lc? e dIRG §RhgS2, ttl‘il% Qémﬂs %'ﬁe&?s%pce egysipu)t ﬁ@taéaérvrﬁnar gap 11

IS open-to he” exhaust duct 8,
with Oéﬂngt“ébr@ﬂ@‘%@ﬁééﬁ“r@f”“g&?nﬁdﬁq FRe HEBS dues penet r ating
|nto the annular gap 11 which may cause damage to the
i de_ surfaces andlg %rtl ular . to the seali
igJalfe

in thezazans:lilm?rg alc,:igrdrr@vggr 08 61[ ﬁumig fg)m i ngwe %hamber 14
of thef \@iragdictunit @X\V&ui‘lir‘stlydtmiupﬁ)iy v dihesewair Epgmdfmt.cmta &fine likewise
.the case.,.ma ent is effect, t
applieg 1 £ 2 ATTertEned agbiss Ind i EKEM oit fbisinBlihE Shage 2 and iows
at leasi in paniytotthe upparsside af th:ehmstoh d%enf tm_ehr@brimmerramgamhem From here,
ihe |e%§3%?130,10|f alrohﬁd etrfg%%ﬁm%ﬁrﬁia? sﬁﬁgt.reeof E @gtokﬁugﬁ}fdé@ flog«% into the
sup annul ar gap wth oll, sionis
operafing chamben 17 adereyBicollexds gf thenkritpm ab@)\f@m“tSh@es?élmesergow 24, as is

learly I0&rRed f Fibhe seal i ng device, which can be supplied
Cea”\lg/vl’tﬁtrm&il vvhllbch as its level is higher than the upper

side of the said seali ng ring 22 away fromthe annul ar
As a @ alshfﬂmefrﬁ afdsnt dfaedi@igd cieahich @ Ibistftg( the hytifaufic 66if ¥hdflows into

the pESpOTE SHTBRT | CarH i Gdert SR g P Berihis 2, fpdnose cases.
in which ifis id ot _teheureﬂimﬂ:lltmat oﬂammm‘fcd:ou@etbe duppliedliotthe pressure chamber
17, o4 3] L 2B 15 OB, 5 BRI e gtbe rsre
chamberstf.\Asi extedhahpil Rowte mayhke easgasiatedwiih é‘@ Slémbﬁ lines2%.dt would, of
coursg fkewfse 15 po&iHid RPSr%nE’ﬁBﬁ rtl‘f‘e oﬁ E@pp’?@b did $#akapsly Fht 25 from the oil

that is suppllecli '?ot t%etprgss%rea&eamber 14 of the hydrauhc unit. Alternatively, or in addition,
the operating chamber 17 may also be supplied with oil mist. For this purpose, an oil
admixing device 26 may be associated with the compressed air line 18. The oil carried along
by the compressed air is sprayed into the operating chamber 17 in the form of oil mist which

condenses on the walls and drips off into the oil reservoir 24.

As the piston 15 is moved in a downward direction, the already compressed air present in the

operating chamber 17 is further compressed. The higher the oil level in the reservoir 24, the



at least in part to the upper side of the piston 15 of
the air spring arrangenent. From here, the |eakage
oil f around the circunferential surface of the piston
surface flows into the operating chanber 17 where it
collects at the bottomand forns the oil reservoir 24,

moredise ais is cdng@essed At asknaih Qﬁesisnrecit@ sﬂety/éﬁlva 1'9Ud;:féns ar he oil level in
e oi

o o HPRL ATV PR 2 Nl B bl e st

valvelw acenslingts T@esaaxfe‘ty caleatl Qsmmndﬂy adfowt petth drioln thesimesarioir 24 to an
oil rei%ﬁ-ldhr{enz Q?%Ss F)@ér?aescpbgd uhLeh this is not ensured,

course be supplied to the
pressure chanber 17, as it is indicated by a supply

In the driodimeRt s‘ﬁ%mﬁ\rlﬂ 'FQQ 11 Bh %véﬂﬂ@w tfﬁﬁe{ é’frP 2 oug irfdd tﬁeh&lbreservow 24 is

pressure externa
assoca@% with tleey S@»ﬁvhvamé 9 uﬁw the upper el of|the ﬁ@tgmerﬂ@w tube 27 forming

an ov@ﬁW&igé ﬁﬂﬁ]%%éfiﬂ;r@QhG%@hbbﬁthtecbllhé@élQll‘f' 1 bil kd8rRirl24. The safety
line 25 fromthe oil that is

valve J4BR IS Embtrwat Ak B8 abiuster i adixed Braseuien graspa HaIof i height of
the oililevél. in Ahd eit rmtetwmlzﬁ,, warchIfﬁlciladﬁstaldpﬂtmertth%@@ﬂn&hé %ﬁ reservoir 24

b
s ne(Ep gt Ao 2 8RRt Bl e itV sgoRigisg B the upper end
of theasefiovatiane @7 ti) df ucEMhighes dtanathe deialiey 1ilg 2Phso that the latter is

. ig by the conpressed air is sprayed into
rehab&ﬁfoﬁggdg\rwg%?ﬂg chanber 17 in the formof oil m st which

condenses on the walls and drips off into the oil

The duﬁ:%eélé’@}erm?éccdﬁ%n&fb%na'tﬁé QBalihg rlng SOMRE With @n %E@l"‘ﬁér%e 10a on

di rection he al read resse alr present

the V%b%hawﬁfmﬂggcﬁm'msfmﬁ!@?f 'ar"if%e LGl ‘éé‘-‘é’@(ﬂ grogve dfitemérnge 10a
openihd) Sovtirlis fh%\/t@b whithtif evérRppbd 8y fa cdder éefb9287 The®4teerliRe r@gl'bn below

the oih BvEL P S Ssebbi BACEH diohe A SEMG: s SBLSaatal i Srovides
with ridTaIISpabeagmlzﬁlcmrmedoraﬁngly adingiflomhibe giitredeevsdl 241 the section of the

af value rdin . Jhe safe
annEBYE 11 bR TnB el 265 oo Bt Rbefiebe LB Boin of e
sealing4ing@2awith ail. IThe eadia!rpaba'sagesm masbéddssifredresdedes drbetdesses, stc.
above. In the enbodi nent shown in Fig. 1, an overflow

tube 27 projecting into the oil reservoir 24 is
In thezgralendineridniietlying Ihig. 2dhe bere/efl the apove-glentionaglecayppesp 28 through

whlchQHQ vake tsﬂﬁn 3’%)&6!%%(;85%65 lé%rt%?n QAo R siz8 Relgh R ol tﬁt‘é’ diameter
us defi ni of the oil level In the

n
of theo\falgver%@é'r% MWCQ@SU‘%@ %?@{Ugﬁf %%?K?eml@"qqmaﬁﬁ@g the valve stem 7,
whuchemﬁom gRIdve BRY:ahaceshmedad aatouaesfermﬂsmai&a WﬁJpplyable with oil by

t| ve. .of the h 0
meansof S350y JBF 23 sannepirLhh e wrlat sSds 31 b e 30 tie the
supplpiihe 28 of tre @hbodimest ambrdinyfhto Fig. Nevwgrich@lnessted with an external oil
mai nt ai hed at sta t Ievel The overfl ow ed - .
sourcortie B8 Rwel IS e P heeno0Rrirey 308e 5 9aep ot i again
utilizedflorcavipplyng the gheasetvoirB2t he seal ing ring 22 so that the
latter is reliably flooded with oil. The gui de sl eeve

10 accommodating the sealing ring 22 rests wth an
The legipae of eaieqBeg tiporafating chamber 17 in the region of the guide surfaces of the

piston 15 drips off at the bottom edge of the cylindrical running face associated with the
piston 15. Arranged underneath the drip-off edge 34 in this example is a collecting channel
35 from which the supply line 33 branches off. The annular groove 31 containing the oil
reservoir 32 extends to the top side of the cover cap 28 whose top side correspondingly
forms an overflow edge ensuring a constant oil level in the oil reservoir 32. The overfiowing
oil flows into the region of the bottom of the operating chamber 17 from where the flow path
controlled by the safety valve 19 branches off, via which excess oil can be discharged. In this



the val ve housing 9. The sealing ring 22 is inserted
into a circular groove of the flange 10a opening
towards the top which is overlapped by a cover cap 28.
The latter, in a region below the oil |evel of the
oil reservoir 24 and above the sealing ring 22,
arrangeysgres thevedfgly valvepriovindede adjlidled atdspbcthassB@SoikRvel in the oil

s SR ST, IR S i o s
vaiveriiSnig 2, reghirachini hisobxamplenwhigh doastituies 4 adwdintgyeodvith hespect to

ng 22 with oil. The radi al passages 29 nay
spaceargagt%ﬁgrﬁ%d as holes or, recesses, etc. 1In the

enbodi ment underl yi ng Fi g. 2 the bore of the
In the%&@?ﬁﬁb"ﬁ%’&&#oﬂﬁ@@ GV broviibra8 nidde Q490 Cﬁ@g' r‘?d1r| eg{é%é’ %!?.\é?ranged at

stem 7 exte 0osSsesses a certain ra
a certaig| spacg One Abeye “Eﬁ athet s hagrbaepamentioped 5??&'1’«?{ AbovehiThe section of

the arrnaﬁam |gb§ 1H wHaéh i@nnﬁﬁdearbquﬂv&séﬂng RRGEPASS @%uba%d% W& for the

whi ch _annul ar o] can comodat e an
purpoi {01 Blipdory OAoTeRRIY P BLGH SAENBIGHIH. By o fs supplied
continpeasip. Tole saidsseaiiby of iheainddlac gam saioﬁésmﬁdhng@amﬁﬁﬂéH &ith a supply

ine 33 2REh e T HB5 ke iy e T 56 caBBedt with 86 ol o

sourceM THe dischaxgeelineads oiay disbargedntoed pressuretilee aivatygph éne. Also in this

examblg ! Mgtsregﬁrfgﬂﬂn Faci?lg%yp@ GkiadLt plt.xét%n (?lf H‘ﬁsb giq?nplla ?I’?Ek( Bgt?on? §éallng ring

or sup e reser vol
22, thaﬁhie t@ S8 fgelowser seaitnerrmggoftt @sgﬁearanga@ech Mabllﬂood\ed with oil,

wmchga'a@ufeega Blaté sn&ﬁ}ﬁ%gﬁhg%nﬁﬁﬁhf a&?ﬁ wmtoln h&fo?ée%u?aély of the oil to

at t ottom ed I ndri cal
the "GWTH‘PH A cpgees ﬁ§§6@Pléf‘3éB'9\ﬂn‘%ﬁf€teﬁé re'bﬁbﬁ' Yon 15. Arranged
underneath the drip-off edge 34 in this exanple is a
collectin nnel 35frmv\,h| ly |Iine
As a 1, s P orREnyiah GeR T gh b Ob e ce HEPr g a6 22 relably

preverite ehevation3ar mnﬁmrsdm rasiduee ihiopthe ighaulaf ghpe 1C QY erdet &P enhance

this eé%f:évﬁgs%uﬁjpaﬁ gqsa' R on zﬁ!?lﬁg)n?l\ylng%§Fp;?llro?£1trm\ﬂg1ag?rﬁ¥r%§sed) air which is

expediemdly rsupplied32eioWHee cealirfyl v ﬁ@ a®id infdicatgg innftig. 1 iy an oil line 39
: [ f r

provid V\Egﬂn‘ag rﬁzatl‘t p%wg’éghhﬁ'nn o%% :ég %J llt{'%'éecgglﬁm? g aqu ﬂr(g ould be

likewissr conepivable e sunnham{misa: nntysab@cgiettm oibda sueh an Qibmﬂ ged.

In this 8 arrangenent, the safety valve 19 nay be
justed irrespective of the oil level in the oil

The 0'1' E%r% itproagh thganaHlar gap 1 fRaydRe cRITRAIRLNSH; lowgad may amount to a
quantiBVer { lieavot bib peBddyninge thrge Sid-steoReadieddn @nguaé EFoF suéhlareengine the

in.this ex h nstitutes
eak of sy Ut dridtelisathris AR Pl 1 ERESR & O & day and
can thetedorersasiy satiafyabe dil oonsumpfibg rediiireg tosuppiyothe iannnadgag Ot.
two sealing rings 22, 23 arranged at a certain space
one above the other, as has been nentioned earlier
The oihissreplierhie teeariuber g 17 past therRglalitg dzph22 andharthe influenced by its

geométhE%]tc%ﬁf:éWaﬂdhe ltlAR b%eﬂéu%drthé‘tgé hfdrody@aniis I&Vl@@tidgeﬂm is formed

for th er@pur pose formng an oil reéservoir
betwegp the sealifg rieg A7 ﬁhpl\'@&ier%‘?fw V\(I’ﬁ)ge dhickness siipy depends on the

geometrical configuration of the sealing ring 22 and other defined parameters, such as the
relative speed. A wedge-shaped inlet of the gap between the surfaces disposed relative to
each other has a positive effect on the formation of such a lubricating film. Likewise, the
width of the contact surface adjacent to the inlet has an influence on the thickness of the

lubricating film.



conti nuously. The said section of the annular gap is
correspondi ngly connected with a supply Iline 37 and a
di scharge line 38. The supply?line 37 may be connected
with an external oil source. The discharge line 38
y di schar |nt a pressure free oil return line.
In ‘E?a &¥ample H“‘gef'y@ﬁ Ng pealngaring g2 RAsgessasi s grassection which is

syrrmétma to dwokizdhtal lanlstdn symmeagrah@ whit® Ha@tat @éﬁg%esﬂabes mteht 41 on both

siddgo B 2 o Eorp Slacki, THoBaREF hae of 1o Mg eapsosses a

conmasaiweﬁ large Medgblaagkelurﬁpé ?oruécttslme‘ammml isaof sgaﬁaﬂ,ﬂal width and extends
e.reservojr
aimit oy e SHHEC SR of fibohiog nd . ST [98h s Seometrica
Conbgufaﬂicm oftthe seaing lyngo$2 tameo'hfm\w fade ofjthe abbveintdntiondd quantity can be
ach2Qtgring via the sealing ring 22 reliably prevents
penetrati on of combustion residues into the annul ar
gap 11. In order to enhance this effect, the annul ar
gap 11 may additionally be supplied with conpressed
air which is expediently supplied bel ow the sealing
ring 22, as is indicated in Fig. 1 by an oil line 39
provi ded underneath the sealing ring 22 and |eading to
the annular gap 11. It would be |ikew se conceivable
to supply oil m st and/or additional oil via such an
oil line. The oil flow rate through the annular gap 11
may be conparatively |low and nay anount to a quantity
of 1 litre of oil per day in a |arge two-stroke diese
engi ne. For such an engine the leak oil issuing from
the hydraulic unit amounts to approximately 10 litres
of oil per day and can therefore easily satisfy the
oi | consunption required to supply the annul ar gap 11.
The oil is supplied to the annular gap 11 past the
sealing ring 22 and can be influenced by its
geonetrical configuration. It can be assuned that a
hydrodynam c lubricating filmis formed between the
sealing ring 22 and the val ve stem 7, whose thickness
mai nly depends on the geonetrical configuration of
the sealing ring 22 and other defined paraneters, such
as the relative speed. A wedge-shaped inlet of the
gap between the surfaces disposed relative to each
ot her has a positive effect on the formation of such a
lubricating film Likew se, the wdth of the contact
surface adjacent to the inlet has an influence on the
t hi ckness of the Jlubricating film 9 |In the exanple
underlying Fig. 4 the sealing ring 22 possesses a
cross-section which is symetrical to a horizontal
axis of symmetry and which has a wedge-shaped inlet 41
on both sides and a |l arge-wi dth contact surface 40.
The wedge shape of the inlet possesses a
conparatively | arge wedge angle. The contact surface
40 is of substantial w dth and extends al nost over
the entire height of the sealing ring 22. OMng to
such a geonetri cal



configuration of the sealing ring 22, an oil flow rate
of the above-nentioned quantity can be achieved. 10
Clains 1. A large two-stroke 1@ esel engine having at
| east one cylinder (1), whose conbustion chanber (3)
conpri ses an exhaust opening (4) which is controll able
by an exhaust valve (5) actuatable by an actuating
Clales/i ce conpri sing an advance arrangenment and a return
arrangenent, and on whose cylinder head (2) a valve
housing (9) is nmounted which conprises an exhaust

ducA 12r§d healpiooke digsdl @)ngime r@ximgmtﬂ]easpene Etgl:jr(déb (Of whb€s combustion
er, a gui.de s

(207 EER oy caBREs G oADK oG G i€ BdrdiZbR by an exnaust

exhaivet (SHaetuataBle iyoan actyating deviceafonphisingdnaadvanemhvangement and

(5)a RX4rR '&Waﬂ@eméﬁ}{ SHbn gvh@se:g'\ﬁb‘érthegiigé %%lva )%Jsr}ng&@g is mounted

return arrangenen (0] rsin
on Whigh ﬁﬁW@S%St érﬁn%WUSérﬂﬂJCh o?f&@'a'ﬂgrtg tahamfb@mst(cmpmg (4) of the

| i rdohfistioh SnEkbeR (St 8Rd fuAther &?@:66 epkle (W)%Qteﬁ@@\grtﬁ%ﬁﬁqthe upper

air tin 17 seal ed rds
o iaiheh GF BHh SRR SORLAL [ o) g Behast el ¢9) extending
| i asrobgh Wee Bxliduet gu¢tote) VRith fhéCr@ﬁJr@hrrbh@erﬁéﬂtLb%H ising a piston (15)

comaiekpE iy Tr Chadlien Shefnd ‘ggea%fg%,)(@g%te&byasuch piston

s eaindm@acmableemmcm;gmedralr thieh opgiating oharhbe (Wppie sealed towards
uéﬁnd?éf‘cb a:E :i‘ Qeﬁdwﬂ rc]:hté)]fs c?rp rﬂ)lél %F:in%r?tf 2‘%9101’1) lEeasngetween the guide

possess ng sea ,
chauHaeas |0§.etﬂ19| mutkrlly fsinge guhi@ Steaven(0) | and (@M stem (7) and

t heommaiHidies ARl 'tﬁéeefl’?a(hbf‘gucftrl r}ﬁé‘aﬂs (?f%geili% dzevice arranged in

provision 1S made for an ol VoI I

36,19 éeﬂéfé't?fl the LpPGHh PERUShAUGar seuf\gpﬂf itheaniuiar gsil (1 hnarchpossessing
I ata}t Rlast éndog@mﬁ@hn@ ) héhard&ﬁﬂéedi irdmaetébwéahé 3b&ling rlng (22) of the
Sea I awa exnaus; uc
o gl ARk RE i Sl bich B pEONA stk o e phicpervorr (24 or
c ha@2amt 36, |rean:bcmmely fdnicht der be xbplist] Mﬂdh@riE?h&h jater lbﬁzresent on the
(0] n the f.orce.o e

reiEPa 94F oERE SRR iR B i e RSBl e
arrangenent acting upon the valve stem (7) of the

i |\ d i I .
82840 R bl Wl rodt'sd Bimd 1 Gl 2 BB hat e
oi lexhgigsiivatyef(Phean be moyad e openieg gasilieryagainsgt ey foves of the return

3. afrahge@ent %Pm%tahﬁ”ﬁ? adhﬁﬁﬁdllcedlﬂhﬁk?e ﬁﬁarﬂ‘de@héﬁ%ch ﬁﬁyn the valve

of thev&rece W% cterised 1n_ that

oi 158B\(&) of he '%lef‘hé}t@%é’la{}’s ) @ that 373 q's"eﬁ?’ﬁp'f 6(84 or 32) is

by sappiyamerdtl ledstemgpart with leakage oil issuing from the hydraulic actuating
arrangement.

3. A large two-stroke diesel engine as claimed in any of the preceding Claims,
characterised in that the oil level in the oil reservoir (24 or 32) is limited by an
overflow edge.

4. A large two-stroke diesel engine as claimed in any of the preceding Claims,
characterised in that the return arrangement is provided underneath the hydraulic
actuating device and that the bottom region of the operating chamber (17) of the
pneumatic return device arranged opposite the piston (15) contains the oil reservoir



4. A large two-stroke diesel engine as clained in any

of the preceding Cains, characterised in that the

return arrangenent is providdd underneath the

hydraul ic actuating device and that the bottom region

of the operatin chanberas” of pneumatic return

deViPEkanft FahBe felsypoH LY MeaPRé Bl%f%h"%'!%f‘%dﬁ“t"&l ﬁsaf{alﬁléed in an oil
Oi |reftm$me/@1§bébbchnﬁ@é)ffr@ﬁﬂthé@ﬂ résericil (egyed by neans of

a safety valve (19) which is arranged in an oil

return line (21) branching off fromthe oil reservoir

624 JarGe tholstrbige diceet eighek as d:iaﬁmedi ;renmlmezx,aaza?haieﬁedd in that an

(ARl g7 A T 1% b EssBtr @RS o igBesrgam of e
upsaferpraiod (19ewitls dfectverfleat vdgeg dfahe saidtdvetflowy mpe(37) @wanged at a
d f . d at

ni T/ &gE Rl S Rldoa e BB d e, 3 T g (22).

6 A | arge two-stroke diesel engine as clainmed in any

Bf A h?rg@r R’&Egﬁndg@r i %%I;T%n%mghé%r AhREd Isiﬁ dar(ﬁf1 of hﬁé ;Srggedlng Claims,

opera | east
su marwerlwd in dhat the Swetaieg Shambpo (17 |cana4’4 ig@zt, dtipaxtdwe supplied

su ﬂ/ﬂfﬁ’od IR tHePSkeriof viatarl ﬁsﬁ@iafe%uﬁbl&‘ﬂh@ (#Hesel engine
as clainmed in any of the preceding ai ns,

characterised in that the operating chamber (17) can

at AQagk Mb@t?cme B%séluléﬁ%lhédas Wdife®i ih émsfof Mthe ;ﬂ@cedmg Claims,
associ ated sup

o haEactensec Mhhet 18 Gparaing chaldes LS Rba Io% i part be supplied

opegitt dingise tia mhaissddatpd sappipinesuppl i ed wit h conpressed

air via a conpressed air line (18) and that an oil

adm xi ng device (26) is associated with the conpressed

8i rA Iéﬁgeetv(olﬁbokegdnesbilmgye aswslanedkie Ciaesel, ehagacteriaed in that

cl ai ir: ' . ' .
e e ot B 00 o s £ L fessea ar
caping288) arm/trralt apmilregimixieg slevité £2P) de assasiajgriwith the compressed air
CONMpLI$4N9 at | east one radial recess (29) above the

oi |- Io ded sealing ring (22) which communicates with
the oil reservoir (24) and extends up to the bore of

bhea Gouer SG@QY&%SHJSBF %H?:he"‘ﬁ% hihBE iMabme of el ﬁr@):edlng Claims,

passes. t wo- stroke di esel engine as ai med

i n charagerised ipr thab dhe guidessiggve (10) 'SCH’QV‘&’@? e‘f"F"bédC‘P‘f?r cap (28)
t ha&vehﬁ gy &ﬁ?beséduﬁg‘d@we&ahd Icamphgng derbavi b mdﬁa@‘(@fess (29) above
capthF?g)ﬂOSB%‘gée%E‘ rﬂ-&a ngz% ﬁ lgrﬁc\:%x%e WIt\f!Ivgh? oil reservoar (24) and
COoNGiéradzupato thebere chtheudaver gm;(@ﬁ)eth(‘cﬁlgh witichcthe craive atems (7) passes.
the oil reservoir (32) and can be fed with oil via a

supply line (33).

10.A large two-stroke diesel engine as claimed in any of the preceding Claims 1-3,

characterised in that the guide sleeve (10) is provided with a cover cap (28)
overlapping the sealing device, which cover cap (28) above the seal (22) flooded with
oil comprises an inner annuiar groove (31) which contains the oil reservoir (32) and
can be fed with oil via a supply line (33).

11.A large two-stroke diesel engine as claimed in Claim 10, characterised in that the
return device is designed as an air spring provided underneath the hydraulic
actuating device, such air spring comprising a piston (15) attached to the valve stem
(7) and an operating chamber (17) limited thereby and supplyable with air, in which



11. A large two-stroke diesel engine as clained in

G aim 10, characterised in that the return device is
desi gned as an air spring pro\ ded underneath the
hydraulic actuating device, such air spring

mpri si 15) attached to the valve stem
(7) %ﬁ{@“%%c’@ﬁ&% 7 Wméqﬁ §9p#)(3f) iRiferatec; wedespgathamhich extends
S upp byliting metrheb(iss) frorm wiiidrathe $dopiP MY @) BRANEREY LT
(17) an oil drip-off edge (34) is forned, underneath
whi ch extends a collecting channel (35) from which

t1ReA sargp bwo-bircle (i@ ehgineabemirnéd in Gidim Aq |oaﬁ9ic1haracterlsed in that
ai m or

I ne.as ai med .in

chahgc n?'b gam%g @ ﬁ)n%de?q?e tﬁﬁd’fpg?r a%gvt@e(‘@ff?r €Ak (Z8) dorming an
t o evedlawpedge.ri m of the cover cap (28) form ng an
overfl ow edge. 13. A large two-stroke di esel engine as
claimed in Caim10, characterised in that the
48aA ilarge dwarstrekq dipsel mmginesassclamedsiadllainy 10,i clgraétdfised in that the
23 tha

Eneaganc: @)EoRHE diseRlrsings (B520) HRED dip AR e other
r i Ry funber IQﬁ)af thﬁsanrflldﬁr gaRéegion ptsyéiedfbetwem thg sehlingoirigs (22, 23)
r eagrfmptﬂe ;iu?éase &QBﬂi‘rﬂﬁé % aw feBerRof 54y ¥ odnbE@dgﬁt?])a F&% line (37)

a di schar I ne A large two-stro
endiie? Q§3’@r%"l‘f€d ish a a| m 13, characterised in that
the supply line (37) is connected with an oil source

row ded, out si de t operatin cha 7). 15. A .

%r’bé’“ 9%"‘%?‘&’%"'8?%@9'”@@ ‘Hg'"ﬁé’ Ig| ?'FPeSn"' '%Fa&ﬁ‘iﬂeﬂﬁm in that the
t he;uppl@cmb (@y) G adombiected haitra@hesil Sedrce Nprotiaéd utdi®A®ie operating
the,se ring (22) of the sealing device facing the
exhcalﬁ E‘%t) (8) possesses a cross-section symetri cal
to a horizontal plane, wth a wedge-shaped inlet (41)
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of cthaqteeseﬂj imthat! aineast thec sealing trieg i (8&dofi the tshalingt tevice facing the

Sur st 4R {B%é))séésgég S%éée%‘)éeste?qowan ka3 e 1Y |zgrl(ljt%§jglane with a
s wedgstsfapee ingt ﬁﬂallnrbOéihalﬁ@? any @ large-widthy centactsupes (40).

I ine (39) belowthe sealing ring (22) facing the

exhaust duct (8).
16.A large two-sttoke diesel engine as claimed in any of the preceding Claims,

characterised in that the annular gap (11) limited by the mutually facing guide
surfaces of the guide sleeve {10) and valve stem (7) is supplyable with air and/or il
mist via a supply line (39) below the sealing ring (22) facing the exhaust duct (8).



