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WO 2009/ 124718 PCT/ EP2009/ 002560 Val ve rotating device for exhaust
val ves of internal conbustion engines The invention relates to a

val ve rotati evi.ce for exhaust valves of internal_co stion

engi nes, %ﬁ 3%&%(&8&%&@ mari ne di esel engi nes, saidPGEZFg£HB%(ﬂ6256O
arranged on a valve housing for valve spindle 1 beside a first drive
el enent for opentadrébL: Viad Vecdde af SLCORKhuSK | YL v enBnt i d0dred DS ng
the valve, wth a neutral device ,which rotajes valve spindlé 1
during the closing movement ofSTASEHIAI RIS nent t her eof and

rel eases the rotation in the counter direction and, in order to
transmt . L | t t he | ve i e _a ter

hel i cal ﬁgg%hﬁﬁgg%éggg pggégggg'o%gva véxgpéﬁ1%R%%ﬂbgﬁbquﬁﬁﬁgieffr
and associcathedsitnnevaheical of ootimitegned i scprbvitiédnon egingmer in
ring 13 syppenrtedaly neanshof hhespeut alyidew ce gzer gbpiout ehein
helical toothing 16 corresponds, in the axial_ directign, at least fo
the | engt RXER ERE GFentnyativer Reusing vBOSpivAdye FRINEL S e REREAGENE
engagenenttirergt drofet R erld cabrt aaidiiing Sheh vnMad vandotat iskgond
device is described i 0892154 Al.. A wap sprihng_serves as a ..
nout ral AEUYE SR AP ST NG (T RGEa PorLPofeUF pte TG
via the owhécht cuittirep ‘oalyei spandpecilf iduudirgpl doemehos dhgeobivemeat
the valve,, Anpt %e#fﬂ?g?’]‘“mg@}é{n%gt.( 1R 2004 P20 Yode 4L ) t AL SRS o
hydraul i c cylinder as an upper drive elenent and a conpressed-air
cylinder &8 athewsoudriare eLeaehionAanghippant idfley| FRdeFrassmiti dhy
connect ed 1@ dthenBY dh@tdrentC Wd Naes , vahi-d SpandDE ar ¥ncCylic@dehels cal

connected via.a neutral devigf(io t he conpressed-air cxlinden. he
rotary toothing 16 is provided on valve stem 3 of wvalve gpindle 1

and associated inner helical toothing 14 is provided on an
inner ring 13 supported by means of the neutral device,
wherein outer helical toothing 16 corresponds, in the axial
direction, at least to the length of the opening lift of
valve spindle 1 plus the minimum engagement length of the
helical toothing.

Such a valve rotating device is described in EP 0852154 Al.
A wrap spring serves as a neutral device, said wrap spring
permitting a rotation of the wvalve wvia the outer toothing

only in a specific displacement direction of the valve.

Another known device (DE 10 2004 020 754 Al) comprises a
hydraulic cylinder as an upper drive element and a
compressed-air cylinder as a lower drive element. A
supperting cylinder is rigidly connected to the hydraulic
cylinder, whilst a rotary cylinder is connected via a
neutral device to the compressed-air cylinder. The zrotary
cylinder and supporting cylinder engage with one another
via a helical toothing. During the closing movement of the
valve, the neutral device transmits the rotational movement
of the rotary cylinder to the valve spindle, until its seat

runs rotating against a stationary seating element in the



cylinder and supporting cylinder engage with one another via a
helical toothing. During the closing novenent of the valve, the
neutral device transmts the rotati or_la? novenent of the rotary
cylinder to the valve spindle, until it's seat runs rotating agai nst
a stationary seating elenent in the 2 valve housing. As a result of
t he rotat vedak nmouenenri. ochs thecasalMe SPi ke raxaigsinad wmdstadnt of

gri ndi ng-Lpof, 1Ng. seating regi o onthe valye disc wiih {he geating
el enent on t he housi ﬁjg SI'd€é oCcurs: e supporti%g cy 'Ader
conpr i ses sgatiingerregsldre an t oot hivagver gdsicngriddntiimioashzingerlemsnt

whol e | enghhy pwhigh ok Rgt Begeaxi-al,ydi rection corresponds at least to
the length of the opening lift of the valve spindle plus the m ni num

engagenent |ength of the helical toothing. The rotary cylinder _
conpri sesTag eubgbrhehiCcak 1tiagkh rgmpwhiceB bR thaerakkal cdilr eebkBfngs

shorter, roughly by the length of the_ openin ift,. than the jnne
heli cal "t GOPRERY Gt o, STRY oy TS | ACEBhEr adihi et Che
pr obl em undénlyidigetdid qpr esentespvedd | an leasto tachilevel engralt kefl the
reduction | : over=al | I i r adi n Lal _directi
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According to the invention, this %r oblemis solved by the fact_that
i nner ri ng*3Li SIEFRHIGR ohS afNRXTEF b HIUBE T i g 62 ihfAitd: &°F eEbSs
of a housbpgntaver14fof vehse holsi npher andklciorglr i sedtlbing t foutae
peripheryg, 3, Lat¢hgt L29LALRY
In contrast, the problem underlying the present invention
is to achieve a marked reduction in the overall wvolume in
the radial and axial direction with a valve rotating device
of the type mentioned at the outset, to reduce the
production cost and thus to ensure a more universal
application of the device, for example also in four-stroke

engines.

According to the invention, this problem is sclved by the
fact that inner ring 13 is mounted on an axial ball-bearing
62 inside a recess of a housing cover 4 of wvalve housing 2
and comprises, at its outer periphery, a ratchet toothing
57 which interacts with ratchet elements 41 of the neutral

device.

This construction according to the invention enables, with
a low outlay on toothing, a particularly small and
therefore lightweight design on account of the ingenious
arrangement of the axial ball-bearing for carrying away the
axial toothing forces and on account of the integration of

the inner ring with the neutral device.



57 which interacts with ratchet elenments 41 of the neutral device.
This construction according to the invention enables, with a |ow
outlay on toothing, a particularly small and therefore |ightweight
desi gn on account of the ingenious arrangenent of the axial

bal | -bearing for carrying away the axial toothing forces and on

account ofyst he radeut abrorief fdde tRAEr thenGalhih dthannedbedt comes
devi ce. 3. t he faﬁééthat t he vMﬁﬁisten1|tself c

As a result of nes
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the val vetootatingg déewiece vadoer dirngatdnghedeiviizent horozddngor eoverhbe
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t he known valve rotating device. case o e mariné drives,
especi al | pinicompoRentst tdien ditesdle emrpaesl thenkpope srpeei eptaténg
the first geffikkee el enment to be fornmed by a hydraulic cylinder for
controlling the opening lift of the valve spindle and for the second
drive elenent to be forned by the conpressed-air piston of a

conpr essed-naitrhecyd:d'i@d?‘bff era:fz;mktmaisihég d‘a:\t}gesql c&‘aghhg::rm grepitBf twbe
val ve spindle, Foy. a four-stroke engine erein .the upper ive,
oot O P Frad T CARVAE At bnt T o PG LPRE atn e et
of the valdwevepi akment héd obker Tninesl ebgnment hyddeantiegegksiyder for
conpri ses cen_%%'mgngl edffé‘to;%&{i&_fy)ni_{?{' bRg thfeh%facj]'&es' 99, aeyenEhk ¢br
the val ve spindle. To advantage, the outer helical too %lng IS .
provi ded 5ASaSeFePe 8H1GF EheMealryéCsPemipEMREeRYi tEegGaeTERsERealr

val ve hogskRgnanes t ke ebgpebstbe-steMcylinder for controlling the

closing movement of the valve gpindle.

For a four-stroke engine, wherein the upper drive element
is formed by a wvalve cam for controlling the opening lift
of the valve spindle, the lower drive element
advantageously comprises a spring element for contrelling

the closing movement of the valve gpindle.

To advantage, the outer helical toothing is provided on a
portion of the valve stem between its guide in the wvalve
housing and the end of the stem.

The outer helical toothing can be formed on a hollow-
cylindrical sleeve, which i1s secured on a corresponding
seat of the wvalve stem by being shrunk on with its inner
periphery. The hollow-cylindrical sleeve can be closed on
the front face at one end by the fact that it engages over

the end of the valve stem in a cap-like manner.

Alternatively, the outer helical toothing can alsoc be
formed directly on the wvalve stem, so that a hollow-

cylindrical sleeve asg a separate component can be avoided.



The outer helical toothing can be formed on a hollow cylindrical
sl eeve, which is secured on a corresponding seat of the valve stem
by being shrunk on with its inner periphery. The hol |l ow cylindrical
sl eeve can be closed on the front facé at one end by the fact that
it engages over the end of the valve stemin a cap-like manner.

OIAlter n?ti mby;tehgehouﬁethaebh@@h: h@thb[ﬂgt@@ﬂh&hgocbe_refsgbﬁa@ in its
irectly o

e val ve.stem at a drjcal sleeve.as a
separ at e 85&62 SE&h e v Qﬁf 1#%% ﬁ%ﬂ%@% ? {%% BB?EFnﬁeﬂFiﬁ
t oot hi ng odrréb@owdéven;plss aﬁwalmeuimwmlﬁmgﬁgdmamu Lenghk lehgthe
of the op [ he val ve plus the m ni rum engagenent | ength
of the hggFggPhtgg?ﬁﬁgag In contrast, a toothing portion which is
nuch shorter in the axial direction suffices for the inner helical

t oot hi ng. Iﬁucabraa}asmerahebb@ﬁhngoqi&ymrp%p@np&gdm Ofhérter in
rel ativel y. short er ring jn a st%glggtformard manner b machi ni ng

down. To 58Fan tfﬁﬁ??l%ﬁo?lnau Bnt £@%at % s HUREF p@ﬁﬂﬁﬁ@ﬂy
on an axiabobahhgbearlng inside a recess of a housing cover of the
val ve housing and conprises at its outer periphery a ratchet
toothing which interacts with the ratchet elenents of the neutral
devi ce. FPochdvant agenerhehakiutahl tevileigonmmn sés apravndest dinsca

in the In@@&aeg%ﬁpe@,xao%e €ffert fﬁl{c_ﬁtﬁbe& %9&?@5& a8 msaﬁQrC%e

nmounted in a Spri ng-l oaded nmmnner e annu | SC el ng secur ed
with the BRFBLDABREN Speari T Gfvarsadssitde tneie Rbidi hg wevaked at

Exanpl es gt senbedéedeofpidey | ReeNhhonaR{ £l exXpd i Neh PEAPWinside a
recess of a housing cover of the wvalve housing and
comprises at its outer periphery a ratchet toothing which

interacts with the ratchet elements of the neutral device.

To advantage, the neutral device compfises an annular disc,
in the inner periphery whereof the ratchet elements are in
each case mounted in a spring-loaded manner, the annular
disc being secured with the axial ball-bearing on the

inside to the housing cover.

Examples of embodiment of the invention are explained below
with the aid of the drawing; in the figureg:

Fig. 1 shows a partial axial cross-section through a
valve housing for a two-stroke diesel engine with

a valve rotating device,

Fig. 2 shows a section of fig. 1 in an enlarged
representation,

Fig. 3 shows a cross-section through III-IITI of fig. 1,

Fig. 4 shows an axial c¢ross-section through a wvalve

housging for a four-stroke diesgel engine,



with the aid of the drawing; in the figures: Fig. 1 shows a partial
axi al cross-section through a valve housing for a two-stroke diesel
engine with a valve rotating device, Eig. 2 shows a section of fig.
1 in an enlarged representation, Fig. 3 shows a cross-section
through I'l'I-111 of fig. 1, Fig. 4 shows an axial cross-section

t hrough a valve housing for a four-stroke diesel engine, 5 Fig. 5

shows an enl arged section_of fig. 4, Fi .6_sh .a Cross-section
t hr ough VESG g fi§%°§F aEiSph%r§ﬁ8w§egﬁlﬁ?ingﬁéﬁgiﬁudinaI
cross-section through another enbodi mrent of a valve housing for a

four. strekg diesel engune, dEide B:8bouh 21386LH00:00r Le: clotnsan

enl ar ged resentation, Fig. shows a cross=section h FX—IX
of fig. 8 Fig. 10 shows an axial |ongitudinal cross-section through

a further reghodi nenkHelysa aakbkg alousinad chahnd) EevEnskeeke odi @5ebugh
engine, Fig. 11 shows aHFenl%ggﬁg sectign of 10 and E

fig. .12
shows a cross-secti BACERFSUG R+ 8 Fi§?1Y%.hOP?dHHef?%sﬁoﬁguéﬁ
axi al cross-sectionsthpieghiasséctinginef, a val ve housing of a
two- stroke diesel engine for a marine drive in the region of the
upper end of valve spindle 1 in its closed position. A housing cover
4 is plac&dgensval vehohsusiang sEctignve oft eniB3 i s houbtedainn &ndhkirdedg
bearing (not represgptedl iActing valve housing. Provided on valve
housing 2 is a conpressed-air cylinder 5,

Fig. ¢ shows a cross-section through IX-IX of fig. 8,

Fig. 10 shows an axial longitudinal c¢ross-section through
a further embodiment of a wvalve housing for a

four-stroke diesel engine,
Fig. 11 shows an enlarged section of fig. 10 and
Fig. 12 shows a cross-section through XII-XII of fig. 11.

Figure 1 shows an axial cross-section through a section of
a valve housing of a two-stroke diesel engine for a marine
drive in the region of the upper end of valve gpindle 1 in
its closed position. A housing cover 4 is placed on valve
housing 2. Valve stem 3 is mounted in a sliding bearing

(not represented) in the wvalve housing.

Provided on valve housing 2 is a compressed-air cylinder 5,
in which a compressed-air piston 18 is guided. Valve stem 3
is accommodated in a central bore of compressed-air piston
18 such as to be torxsion-resistant by means of a clamping
part in the form of a conical sleeve 48 and axially keyed
by means of a bulge 55 of conical sleeve 48, said bulge
protruding inwards. Bulge 55 engages in an annular groove

of valve stem 3 of valve spindle 1. Conical sleeve 48 is



in which a conpressed-air piston 18 is guided. Valve stem3 is
accommopdated in a central bore of conpressed-air piston 18 such as
to be torsion-resistant by means of a glanping part in the formof a
coni cal sleeve 48 and axially keyed by means of a bul ge 55 of

coni cal sleeve 48, said bulge protruding inwards. Bul ge 55 engages
in an annakdalgrvoeeeureld ‘at veeatemn B aflwakveimginddebﬁ.tﬁbnbeabwed

Sl eeve 48 L8pd s pB ALl seCULAd b 0RaNs (0L, B LoSkoni g 44 by the

screwed cou er eo F€SSé A val ve stem
end 24 turned down with respect to remaining valve stem 3 has a

hol I ow cyhi Ranivealssdeeve 234 PEgssed db%r ‘%P_Lrth Lfé’%ée&&" thEcleﬁ@EnQHQ
12 t hereof SItS ap- free on an annul ar for ned

by a rece¥&lyf We3sthan Saoﬁlcf}ﬂeo“érﬁylf 1cﬁ4e ﬁﬂ)ﬁ@?"eerﬁﬁ oP%Fé@@e

23 is cl osaérapart Liotvem aﬂyla&ﬁia:rimam Y €L A s hdarwhb f a§£t§9gabefgeé on
abuts, in_the sh wn cl osed ggosh% f valvedﬁgi 1, against a

pressure Bfat¥ ™ actomrod %Sﬁlﬁ@ EEYOF'HV%?%%ﬁl8f

cylinder vélveaetepmr @ssur €hpl and faberaotlng with a guide sleeve 52
via a helical spring 54. CGuide sleeve 52 is under the pressure of
the hydraulic oil fromoil pressure |ine 22. During the opening lift
of val ve $pendpeer, epﬁe@ﬁaeﬁeeve wheAsaclededpanaby Ryaraahi espesbdH

21, is copweyed 7 domwarf@%et opet Ree Whih LMY essed+dle Ph&HPNcl8sed
until the oll res n cyllnggr chanber , 26 corresponds to
Frg dV% PR

t he
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via a helical spring 54. Guide sleeve 52 1s under the
pressure of the hydraﬁlic 0il from o©il pressure line 22.
During the opening 1lift of wvalve spindle 1, the latter,
when acted upon by hydraulic piston 21, is conveyed
downwards together with compressed-air piston 18 until the
oil pressure 1in cylinder chamber 26 corresponds to the
pressure in compressed-alr cylinder 5. The cleosing of valve
spindle 1 is then effected Dby the compressed air in
cylinder chamber 25 of compressed-ailr cylinder 5,
compressed-air c¢ylinder 18 being conveyed upwards again
together with wvalve spindle 1 until it reaches the

uppermost position represented in figure 1.

A neutral device described in greater detail in figures 2
to and 3 interacts with a ratchet toothing 57 at the outer
periphery of an inner ring 13, which comprises an inner
helical toothing 14 at its inner periphery. Inner helical
toothing 14 interacts with an outer helical toothing 16 at

the outer periphery of sleeve 23.

Whereas inner helical toothing 14 corresponds in the axial

direction at least to its minimum engagement length with



together with valve spindle 1 until it reaches the uppernost
position represented in figure 1. A neutral device described in
greater detail in figures 2 to and 3 Lnteracts with a ratchet
toothing 57 at the outer periphery of ‘an inner ring 13, which
conprises an inner helical toothing 14 at its inner periphery. Inner
helical boethi ngllidcdint ecachsnyi s, anciout atbelki dalrdirot héxgedds akt
ngrggterége%%p er¥hgf1%£%§%eo%3 Vhe%g%s én er hellcakvtootghggelﬁ.
ponds i n Ke™axi a r &t 7R 8 t o i TS mAimu
engagenent length with 7 outer helical toothing 16, the latter
further expenis.atall 8354 cBY ibhACleaEHN1AM sLBA APRAYNGNLE! teokokakye

spindle 1. _The neutral device is _devised in such a“way t
rotates Valve spiimdile 11 epiFeer ddRrhgdt ﬁétecwdéqw%%‘ﬁ%membm%héhe

openi ng neyenreRy hbeesehtanbeiebgasas trhechokat kBl ebtrkRABh offi AEN:?
in the resgectlge.coEHter dlreﬁtlon I n_the case, of v nment of
13 ¥Re

a.no

val ve spi fidf PnR&PPRCHG VE3 CPYN B oBREGC R hd Nd"PECEPER Bf
t he cl osi ag movenent off t velveal vpispiadlle, when upnaeds BB@@rdﬂhngO
figure 1, pa,¢ ghat'l‘%{‘ rﬁﬁ <108 ‘é%tc\i%nsl%!f‘"'dé e CAnLEIR Q:L Chtt NSt the
hel i cal toot |ng results and thus a grin |ng I'n o e val ve seats
when cl osVRgVef ERéngakve be@ursup‘ﬂﬁtlrfgﬁe gesrdEgade thiwiregr ilndi Bg

ef f ect ocgutat%nt ke m@f@mapﬁetwugpf@lé&cﬁéspcyﬁayﬁgsebnéh@ LetdRtbh
the latter left t val ve. seat In terns of desi the two

cases dufF@PtgépalyeﬁH FﬁeaQQﬂQQH%(ﬁ1QﬁlQQEPﬁﬂ%%k?%ggE?r¥€9V8n589t5
r at chet t@héhlﬂ@oﬁingagalnﬁb wauabebceheﬁenha 4heactivagskheneen, this

whi ch are ] | agp%hgr éc 8 O&O%hgtnq) r@hedqyléﬁansah
annul ar d?sc ﬁg r| y FXEF i A"t e holS] P g

valve Splndle 1 until the latter has left the valve seat.
In terms of design, the two cases differ solely in the
selection of the blocking direction of ratchet toothing 57
against ratchet elements 41 acting thereon, which are
mounted in an annular disc 38 of the neutral device, =aid

annular disc being rigidly fixed in the housing.

The lubricating oil supply for the helical toothing and the
neutral device 1is provided by means of a gystem of
lubricating o©il bores 34, 53 in housing cover 4. The
lubricating oil flowing away passes via an annular gpace 27
between housing cover 4 and compressed-air cylinder 5
through a discharge bore 28 in the cylinder wall of valve

housing cover 4 to the exterior.

Figure 2 shows, as an enlarged section from figure 1, the
lower end of sleeve 23, which sits on annular face 46 of
valve gpindle 1. At 1its outexr peripheral £face, sleeve 23
comprises an outer helical toothing 16, which interacts
with inner helical toothing 14 of inner ring 13. Inner ring
13 comprises a central recess 56, which ensures that the
lubricating oil can supply unhindered the toothing region

of the helical toothing.



The lubricating oil supply for the helical toothing and the neutral
device is provided by neans of a systemof Ilubricating oil bores 34,
53 in housing cover 4. The lubricating oil flow ng away passes via
an annul ar space 27 between housing cover 4 and conpressed-air
cylinder 5 through a discharge bore 28 in the cylinder wall of valve
housi ng cover 4 to the exterior Figure 2 shoms as an enlarged

section TamLigure L tisylouer 1 Ao shepxe 23 el o 1o 0.

annul ar face 46 vdl vé 1t5 o% ef ace
sl eeve 23toecbhpn@gses7an bhEerthethcawhen@©ﬁ|ngnuﬁxamhlchlthteratthet

wi th inneg;bglical 4&0%%139 %ﬂe\%ofng% t‘hbﬂﬂtéﬁ diQEEib{x%%& o%ér the
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t oot El ng. fBg I Emer H=drg ﬂaa;ézggﬁaf r & Bt 41Sﬁ@U&1‘éﬂ€p®HtDPeﬂys albakghgt
t oot |ng the t €0 interact wt rat chet el e S
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annul ar dbgc &38rafchbe rertinsd dEV|d&n@sehloékgnngxmuEa¢h1rprehents

el ement 41 _j d i i S N, Ry
o pressur oFERTga PRyt P AR 1Y, wPRH reRplS et AeRsiienss

posi tion pRefefdigectspat iodn reftatmpey adanydiziantich aré’scpyecl?t‘ltowahlnutlae

di sc 38 eangeguéﬁeél eRzof t'h%t QR aGHHHAING d Or@tfa{% P&cc&abng heo
consequence that_the valve spindle is rotated accordi arrow P2

cor r espon@Fhg¥t oF % h&EHGR dtld'lﬁ hitRg BRet Heel Jc?ﬁﬂﬂtéto qlé}ﬁl ok Ehe

the ot hercbantderhadevetiona.r aratilon odhernhend:,i npwkddrs, posebbheion

tgrel ﬁgpgi' ke d'é{eec“ Oy 1y C1s256RLAHAY 10, ALHAW 3, 203 0Sh; L8 s on,
i. e according to arrow P2 against the spring action of
pressure ram 43 of ratchet elements 41, i.e. the neutral
device releases the rotation of inner ring 13, a rotation
of the wvalve spindle during its 1lift movement not

occurring.

If it thereby involves a 1lift movement downwards in the
opening direction of the wvalve spindle driven by hydraulic
piston 21, the helical toothing causes a rotation of inner
ring 13 according to arrow P2, while the wvalve gpindle
moves linearly downwards, so that the valve disc moves away

from the valve seat in the opening direction.

If, conversely, wvalve spindle 1 is moved upwards in the
direction of the closing position after the
depressurisation of the hydraulic cylinder and under the
action of compressed-air piston 18, the helical toothing
causes a rotation of valve spindle 1 directed against the
direction of rotation according to arrow P2, sgince a
rotation of inner ring 13 is blocked by the neutral device,
i1.e. the valve spindle rotates opposite to arrow P1L in the
direction according to arrow P3. At the moment when the

valve seat 1s reached, this rotation causes a grinding-in



pressure ram 43 of ratchet elenents 41, i.e. the neutral device
rel eases the rotation of inner ring 13, a rotation of the valve
spindle during its lift novenent not gccurring. If it thereby
involves a lift novenent downwards in the opening direction of the
val ve spindle driven by hydraulic piston 21, the helical toothing

ca:Jses a bglt %lhieon.sé%ftJL:r{grlenfegf'idrggoﬂ-3tESC%dkr@9 ﬁti@ca[]a@mf& %\jﬂéleaih@
val ve spin nmoves |.inear .0 rds, so that the valve dis es
avay 11 oftERe ValvE JERE N (HEpari e o - HEL | SoF { D= Loy BR SR ILY
val ve spi gabend icf fnovedauplseridsed mdieer di Thet motuefl tveelwd oseaging
position . r i i f e r i i r

under thegggg%ig%§g?g§g§%%i§§%§%%igg%?s?%% fg¥gt%gkthﬁ%%Iq%%o%ﬁ?ﬁga
causes a Vetdei 8Aabf wikhve $piradl euIidrreeprbaggaiAastchhevedirection

of rotation according to arrow P2, since a rotation of inner ring 13

is blocked_by the neutral device, i.e. the valve spindle rotates |,
opposi te FS*aPPoWh@l?qpﬁ%éhaﬂﬁreEtFBﬁaE&EBrﬁﬁn %ﬁ)?ﬁ%Yﬁv?%?ni&etﬁﬁ
monment wheaukbd sl vauseay ithd ealbedngt s theatiadiveaubas an the

grinding-in 9 _.of the seating.region_of the valve di against the.
Talve SeaPPBRt P gL aet Side B ey ik et b, VA | phis
ground of fann ea=idsi reel papnght FEimoutut watheat vehsegtingg tke ehslical

form ng the valvg $RAtL 1AL erhRYS (3pROthede,; 80,1 Nl A caval Ve SBRbow LD
a | arge surface Contact is achieved. If, on the other hand, a
rotation BEreREIPBFVELSPFRAPE L8 VE8Hsed not during the closing of
the valve, but in the opposite direction during the opening of the
valve, thiss.ga epsidy Be broyont abayt Wit oul,§0angLng,¢ he, heligal

housing 2 with a housing cover 4.

In contrast with the embodiment according to figures 1 to
3, the upper drive element 1s formed, instead of by a
hydraulic c¢ylindexr, by a wvalve cam (not shown) £for
controlling the opening lift of wvalve spindle 1 and the
lower drive element is formed, instead of by a compressed-
alr cylinder, by a spring element comprising helical valve
springs 58, which are used under compressive pretensioning
between the upper side of wvalve housing 2 and the lower
side of a support ring 59 secured at the upper end of valve
stem 3. In order not to hinder a rotation of wvalve spindle
1, a ball-bearing 60 is arranged between support ring 59

and an end disc 61 of valve springs 58.

The lower portion of housing cover 4 ig represented
enlarged in figure 5. Outer helical toothing 16 is formed
directly on valve stem 3, e.g. by meang of a machining-down
procedure. Inner ring 13 with inner helical toothing 14
gits on an axial ball-bearing 62, which on the other side
is supported against a guide bush 63 of wvalve housing 2.

Ratchet elements 41 of the neutral device sit in



toothing by the fact that a neutral device with opposite directions
of action is used. Figures 4 to 6 show a nodified enbodi nent of a
val ve housing 2 with a housing cover 4 In contrast wth the

enbodi ment according to figures 1 to %, t he upper drive elenent is
formed, instead of by a hydraulic cylinder, by a valve cam (not
shown) fokoreesproklingg tbecepesi reF | hblisahgvateeespiandl esl @ishid hen
| ower drl%e elen%nt is formed, instead of by a conpressed- air

cyl i nder, b? a spring el enent conprising helical valve springs 58,
whi ch are used under conpreSS|ve pretenS|on|ng bet ween t he upper

si de of valve housidig 2 and Fheukower sifle afi f SUPPALEEELO0 8l cnet

secured at the upper end stem order not to
rotation 6POFERPE spi’ndRE 1t5a %%F?rbé%?#¥RFQﬂYW s r dpged bEesdenl

support ricegch9ngand a eilﬂsdiﬁﬁeﬁlp@flﬁﬁei{ff S«Dﬁt@gsrlé&lcme tbe\&ermg
portion of hqusi n qQver IS _represent enl a ed in ure 5.
Quter hel it PStSth%ﬁﬁef Wecpoﬁﬁﬁﬂl di° eépﬁyVB ?a?@énébg e.g.
by neans of a machining-down procedure. Inner ring 13 with |nner

hel i cal toqtfing 14 ta'g§a Qoadsagtala DALle RER! 180y M Ch, B0A N

other sidé ~i§ supporte a QU|de P4 ve’hou5|n
Rat chet elVementss 4l agf QQKihﬂﬁnaQﬂoﬁﬂAHQxi@lflgerS1® teoﬁre@bem@|n@

recesses @b, RQWsi Ng COVEIcAnAS %BOV\EME‘ f}dl%llr ebéll%eé@@ﬁsse{ﬁ e¢ohn
figure 6, |nner ring 13 carries ratchet tooth 57 at its outer

per i pher y P2Ad 10N %419 %%mﬁ*ﬁ%gaﬁﬂV%Ith?s“?ﬂﬁeﬁlp@?Vﬁﬁ@r?nd is

Qut er hel isegbotrtethbig upber SneUtfadier gat by emiseemudhofsst.nasva@ote the
spi ndl e. rest, the corresponding reference numbers denote the same

objects as in the embodiment according to figures 4 to 6.

The neutral device shown in figure 9 corresponds to the
view through cross-sectional plane IX-IX of figure 8, i.e.
the directions of rotation for blocking (arrow Pl) and
ratcheting (arrow P2) run in opposite directions. This
results from the fact that, in the embodiment according to
figure 5, cross-section VI-VI is represented in figure 6 in
plan view, whilst in figure 8 cross-section IX-IX of figure

9 is represented in the view from beneath.

Figure 9 also represents the cross-sectional course
represented in figure 7 through cross-sectional plane VII-
VII broken off at an angle. PFigures 1 and 4 also show
cross-sectional planes similarly broken off at an angle;
only according to figure 10 does the cross-sectional plane
run unbroken, as can be seen from a comparison of figures
11 and 12.

The embodiment according to figures 10 to 12 differs from
the two embodiments according to figures 4 to 9, which also
each show wvalve controls for four-stroke diesel engines

actuated by cams and valve springs, essentially in that the



Figures 7 to 9 represent a further enbodinment, which is very simlar
to that according to figures 4 to 6. There is however a difference
in that axial ball-bearing 62 for bearjng inner ring 13 sits above
the neutral device and is supported on upper end face 64 of qguide
bush 63. As for the rest, the corresponding reference nunbers denote
the sanme nebjeells das-iide tike reed nenttae capphNOeh® HFIHBASIAgt @ober
The neutrgl %%vgpet ngn i n f%g@$e 9 corresponds.to t?e ViGMIthBO%gh
cross-sectiond Pl dRE 198K Y iGurat 820 /ST he g FRcFHahEe B
rotation Por &kbeki dgllatrewiPl 6A8d isakcirengeg (apcow R2)e rwaukmal
opposi te di i0 Thi tsefr, t:h ct %%Fﬂﬂ i Anth
enbodinengbggggfdﬁﬁft%&ﬁ??fﬁgﬂé5§fcfbségsg¥$?b§} - gingegpgggﬁféd
in figurete*rs plage vi‘evv,m]?\HfﬁP sthen §WQupsesippsdy- RIGHHPIK- ERUBF
figure O9gkgckepresanttd in L§giMEeWhbuaimBeredth. 4 gtk etBeabs@sent
represents the cross-sectional cours represented in figure ,
through cPBESSBEet FGHROA T SRR Shritiidh Bt} e aRCHRG| gariants
Fi gures laardadsal senshedw bgr adie- secki apdkrphasesusbaikarly broken
off at an angle; only according to figure 10 does the
cross-sectional plane run unbroken, as can be seen froma conparison
of figurefigureadd IhoWhetbhabddemenctiveoridiatgrico thajur esatdngoriag
differs fgem;d h@xéé‘ﬁd@@&@hﬁ%@%ﬁsa?ﬁ})rg' REokBell QRS & £9. Irollhel

al so each_show val ve controls for four-stroke diesel enq%nes
act uat ed ByC€¥fs Snd FEF ¥@SsFrHRgs helsiant | BPPYhingt RSt dtheltsputer
neutral dewréehesyhousrd airdd@nippein erd ofhBOUSEAG €HVetomeht ASrbh

the case of the variant according t igures.7 to 9, axial
baII-bearF&Segf is a??aﬁ&iaea5§§%1t%eLﬁgﬁ?rEQace vid conical sleeve
48,

A c¢ylindrical sleeve 65 is also pulled on over housing
cover 4, said c¢ylindrical sleeve terminating at the top
with an inner flange 66, in order to fix axial ball-bearing
62 therewith, and comprising at the bottom an outer flange

67 for a screwed connection with housing cover 4.



device. The supporting of axial ball-bearing 62, however, takes
pl ace - unlike the two previously described four- stroke variants -

agai nst h i er In the present variant,
conpar abl mﬂ%%\é t7k:1L£eb other variants are also denggzggg%%goggﬁg

reference nunbers. Figure 11 shows the distinctive feature that
seating ring 59 is extended downwardsabysa t oot hed sl eeve 64.
Toothed sleeve 64 carries outer helical toothing 16 at its outer
peri phery; the transm ssion of the turning nonent from sleeve 64 to
val ve sterh-3 tdkesyeagw beitd nebievilces fvav @xhsgis tA viylhviersd dfe dintsireente

65 is also pul leguRikQve! h@f@m@s coygr fbals@l&l%yél ”ﬂéﬁcﬁﬂ!a S'ﬁ%vs%l

termnating at the top wth an i nner flange 66, in or
axi al bal | - bearFi9g 62 @ﬁéﬁeﬁemceam%nﬁrrr@ﬂ@dam WeV@dmeorhoalﬁmg

outer flange &b @heavaql 1@@11@360(@ Obewilde ROUSIRG CRVEe 4lcWent
2009/ 124718 P t! EP2009/ 0025@% i A val ve éatl ng eV| ce ffor
exhaust val ves OF iHErdd “¢onBt YFoﬁnéln& r%es‘?ori‘ artrch §fneﬁﬁr| &

di esel engi neslosding; déw e lbe ngyidity angpe@tmladeajl\c@ htusihhgothates
the val ve spi ndhe () fiesidend L1113 QNGRS O 0o ORSOERGE

val ve and a second drive enent f 05|ng e valve
neutral devi ce thiti GFPSIGnE vverisaty dhgaessi Raide Telpages e otation

cl osing novenent @he HRRRRENINAG SRRV RN, h%e%frd@zd d£leasemitthe he
rotation in the counter direction and, |n order to transmt the

rotational noveérERE 15eheMIEPUBRE pitil ENCarbhifer SPAEFEal "t‘%ot%‘ltﬁ@”
(16) is provi dexélcirmarlhetcy@ttlvzqut éme) (3)s oproieded@l va sghddiel¢d) sareh

the associat ed qnof the valve spindle (1) and the associated inner
helical toothing (14) is provided on an inner ring
(13) supported by means of the neutral device, wherein
the outer helical toothing (16) corresponds, in the
axial direction, at least to the length of the opening
1ift of the walve spindle (1) plus the minimum

engagement length of the helical toothing,
characterised in that

the inner ring (13) is mounted on an axial ball-
bearing (62) inside a recess of a housing cover (4) of
the wvalve housing (2) and comprises, at its outer
periphery, a ratchet toothing (57) which interacts
with ratchet elements (41) of the neutral device.

2. The wvalve rotating device according to claim 1,
characterised in that an annular disc (38) of the
neutral device is provided, in the inner periphery
whereof the ratchet elements (41) are in each case
mounted in a spring-loaded manner, and the annular
disc (38) is secured with the axial ball-bearing (62)

to the housing cover (4).



helical toothing (14) is provided on an inner ring (13) supported by
means of the neutral device, wherein the outer helical toothing (16)
corresponds, in the axial direction, at least to the length of the
opening Ilift of the valve spindle (1) "plus the m nimum engagenent

| ength of the helical toothing, characterised in that the inner ring
(13) is nountedhen amlax alrdraldindgpedevige( 62k cionsiitey atkecessief a,

housi ng cover of . the valve housi (2), and, conprises, at its
out er periphe%%%rcharbSedafﬁbﬁﬂF%gi?%%)o ?Ehh?ﬁgg?gCEQOt%FPﬁ (16)
rat chet el enentis {tmedf diheotdyt cal tdevivedve? stEme (Bal.ve rotating
device according to claim1, characterised in that an annul ar disc
(38) of the neutral device is provided, in the inner periphery

wher eof tHe rafléfet Veildfentt®teLiydar levi ceacReeasdingpuiced claiam 1,

spri Pgb I ??dgd '&_&'&&%Ecézze%ﬂ%te@?ﬁﬁm@&héﬁ é@té§8§§:h§g§§g%gﬁh%5r (bl
axial ball-bearin 0 usi ng .cover, : : e.val ve

rotating devicésa%§ﬁW§qmoFoac%ﬁ o= éﬁéFHEf%ﬂiﬁ&F?Yﬁtﬁa§)th@hlch
outer helical tisotdengdd6in bschatrregoddiact lseaan dhethal velskemten

(3). 4. The val I ' cording.to.claimil, .

characteri sed ﬁ%gt%&iﬁ%ﬁEQBg%%P%%éﬁﬁcgﬁg O%Fﬁiﬁ6n€f6ferﬁ§hF5?ﬁed on a
hol | ow-cylindrical sleeve (23), which is secured on a correspondi ng
~seat of the valve stem (3) by being shrunk on with its inner

peri phery.



