Val ve rotating device for exhaust valves of internal conbustion
engines The invention relates to a valve rotating device for exhaust
val ves of internal conbustion engines according to the preanble of
claim1l. Such a valve rotating device is described in EP 0892154 Al .
A wap spring serves as a neutral device, said wap spring permtting
a rotation of the valve via the outer toothing only in a specific
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lift of tBABIVAEEFe spindl e plus the mini num engagenent | ength of the
helical toothing. The rotary cylinder conprises an outer helical

tOOthing’AﬂgLﬁQriﬂngQS dévgcé (DE 10 2004 020 754 Al), especially
for use with large engines, comprises a hydraulic cylinder
as an upper drive element and a compressed-air cylinder as
a lower drive element. A supporting cylinder ig rigidly
connected to the hydraulic oylinder, whilst a rotary
cylinder is comnected wia a neutral device to the
compressed-air cylinder. The rotary cylinder and supporting
cylinder engage with one another wvia a helical tcothing.
During the c¢losing movement of the wvalve, the neutral
device transmits the rotational movement of the rotazry
cylinder to the valve spindle, until its seat runs rotating
against a stationary seating element in the valve housing.
As a result of the rotaticnal movement of the wvalve
spindle, a desired mutual grinding-in of the seating region
on the wvalve disc with the seating element on the housing

side occurs.

The supporting cylinder comprises an inner helical toothing
running continuously over its whole length, which in the
axial direction corresponds at least to the length of the
opening 1lift of the wvalve spindle plus the minimum
engagement length of the helical toothing. The rotary
cylinder comprises an outer helical toothing, which in the



axial direction is shorter, roughly by the length of the opening
lift, than the inner helical toothing of the supporting cylinder. A
known rotary device suitable for four-cylinder engines (EP 0768450
Bl) conprises a supporting cylinder with helical inner guide el enents
for the whole valve lift and a rotary“cylinder with short outer guide
el ements. In contrast, the problemunderlying the present invention
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As a result of the fact that, according to the invention, the valve
stemitself cones into question as the elenent_for the outer heli cal
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to the invéntion can be Tnplemented wth an, in particular; smaller

number of conpbaentype 1mwntioned at the outset, to wreduce the
production cost and to ensure a more universal application
of the device, for example in large engines as well as in

four-stroke engines.

According to the invention, this problem is solved
according to the feature of claim 1.

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.

As a result of the fact that, according to the invention,
the wvalve stem itself comes into question as the element
for the outer helical toothing and the imner ring on the
one hand carries a short inner toothing for the rotating
device and on the other hand the ratchet toothing of the
neutral device, the valve rotating device according to the
invention can be implemented with an, in particular,

smaller number of components.



The |l ength of the outer helical toothing corresponds in its axial
extension at |east to the length of the opening |lift of the valve

pl us the m ni num engagenent |ength of the helical toothing. In
contrast, a toothing portion which is_much shorter in the axial
direction suffices for the inner heliédal toothing. The outer helical
toothing can be fornmed on a hollowcylindrical sleeve, which is
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rotating gfgbc%e formed directly on the wvalve stem, so that a
hollow-cylindrical sleeve as a separate component can be
avoided.

To advantage, the inner ring is mounted at 1its outer
periphery on an axial ball-bearing inside a recess of a
housing cover of the wvalve housing and cowprises at its
outer periphery a ratchet toothing which interacts with the
ratchet elements of the neutral device.

To advantage, the neutral device comprises an annular disc,
in the inner periphery whereof the ratchet elements are in
each case mounted in a spring-loaded wmanner, 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 figures:

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 sgection of fig. 1 in an enlarged
representation,



-4 Fig. 3shows a cross-section throughof fig. 1, Fig. 4shows an axi al
cross-section through a valve housing for a four-stroke diesel

engi ne, Fig. 5shows an enlarged section of fig. 4, Fig. 6shows a
cross-section through VI-VI of fig. 5, Fig. 7shows an axi al

| ongi t udi nal cross-section through andther enbodi nent of a val ve
housing for a four-stroke di esel engine,

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

Fig. 4 shows an axial cross-section through a wvalve

housing for a four-strcoke diesel engine,

Fig. 5 shows an enlarged sectiom of fig. 4,
Fig. 6 shows a cross-gection through VI-VI of fig. 5,
Fig. 7 shows an axial longitudinal cross-section through

another embodiment of a valve housing for a four-

stroke diesel engine,

Fig. 8 shows a section of fig. 7 in an enlarged
representation,
Fig. 9 shows a cross-section through IX-IX of fig. 8,

Fig. 10 shows an axial longitudinal cross-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-sgection 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 1is mounted in a sliding bearing
(not represented) in the valve housing.

Provided on valve housing 2 1s 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 torsicn-resistant by means of a clamping
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A valve stem end 24 turned down with respect to remaining
valve stem 3 has a hollow-cylindrical sleeve 23 pressed
thereon. Lower cylindrical end 12 therxeof sits gap-free on
an annular stop face 46, which is formed by a recess of

valve stem 3 on the end face.

The upper end of sleeve 23 is closed apart from an assembly
bore 47. End face 49 thereof abuts, in the shown closed
position of wvalve spindle 1, against a pressure plate 70
accommedated in hydraulic piston 21 of hydraulic cylinder
6, =ald pressure plate interacting with a guide sleeve 52
via a helical spring 54. Guide sleeve 52 is under the
pressure of the hydraulic oil from oil pressure line 22.
During the opening 1ift of wvalve spindle 1, the latter,
whenn acted upon by hydraulice piston 21, is conveyed
downwards together with compressed-air piston 18 until the
oil pressure in cylinder chamber 26 corresponds to the
pressure in compressed-air cylinder 5. The closing of wvalve
spindle 1 is then effected by the compresszed air in
cylinder  chamber 25 of compressed-air cylinder 5,
compressed-air cylinder 18 being conveyed upwards again
together with wvalve spindle 1 until it reacheg the
uppermost position represented in figure 1.

A neutral device described in greater detail in figures 2
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.

to



-5. part in the formof a conical sleeve 48 and axially keyed by
means of a bul ge 55 of conical sleeve 48, said bul ge protruding

i nwards. Bul ge 55 engages in an annul ar groove of valve stem 3 of

val ve spindle 1. Conical sleeve 48 is axially secured by neans of a
| ock ring 44 by the screwed coupling"?ﬁereof W th conpressed-air

pi ston 18. A valve stemend 24 turned down with respect to remaining
val ve stem 3 has a hollowcylindrical sleeve 23 pressed thereon.

Lower cylindrical end 12 thereof sits gap-free on an annul ar stop
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grinding effect occurs at the moment of the opening of
valve spindle 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, said

annular disc being rigidly fixed in the housing.

The lubricating oil supply for the helical toothing and the
neutral device 1g provided by means of a system of
lubricating oil bores 34, 53 1in housing cover 4. The
lubricating oil flowing away passes via an annular space 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 sgpindle 1. At its outer peripheral face, sleeve 23
comprises an outer helical toothing 16, which interacts

with inner helical toothing 14 of inner ring 13. Inner ring



Whereas inner helical toothing 14 corresponds in the axial direction
at least to its m ni mum engagenent |length with outer helical toothing
16, the latter further extends at |east by the I ength of the opening
lift of valve spindle 1. The neutral device is devised in such a way
that it rotates valve spindle 1 eitherf "during the closing movenment or
t he openi ng novenent thereof and rel eases the rotation of inner ring
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Thi s bl ockicegrpdsgti on prevents rotation of inner ring 13 with
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‘from the valve seat in the opening direction.

If, conversely, valve spindie 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
causeg a rotation of wvalve spindle 1 directed against the
direction of rotation according +to arrow P2, since a

rotation of inner ring 13 is blocked by the neutral device,



If it thereby involves a |lift novenment downwards in the opening
direction of the valve spindle driven by hydraulic piston 21, the
hel i cal toothing causes a rotation of inner ring 13 according to
arrow P2, while the valve spindle noves linearly downwards, so that
the val ve disc noves away fromthe vaPve seat in the openi ng
direction. If, conversely, valve spindle 1 is noved upwards in the
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59 and an_end di sc 61 of val ve springs,
3, the upper drive element 1s formed instead of by a
hydraulic c¢ylinder, by a wvalve cam {not shown) for
controlling the opening 1lift of wvalve spindle 1 and the
lower drive element is formed, instead of by a compressed-
air cylinder, by a spring element comprising helical wvalve
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 wvalve
stem 3. In order not to hinder a rotation of valve 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 is represented
enlarged in figure 5. Outer helical toothing 16 is formed
directly on valve stem 3, e.g. by means of a machining-down
procedure, Inner ring 13 with inner helical toothing 14

sits on an axial ball-bearing 62, which on the other side



The | ower portion of housing cover 4 is represented enlarged in
figure 5. Quter helical toothing 16 is fornmed directly on valve stem
3, e.g. by neans of a machi ni ng-down procedure. Inner ring 13 with
inner helical toothing 14 sits on an axial ball-bearing 62, which on
the other side _ 9 - is supported ag%?nst a gui de bush 63 of valve
housi ng 2. Ratchet elenents 41 of the neutral device sit in
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P2) run in opposite directions. This results fromthe fact that, in
t he enbodFienteacfordi ng treptegene 5, Drudmrsestbahinmdntyl wisich is

represent @gr&/nsiﬂngﬂf @o'tfhspt! Al A RWm Ml %Eg&?eg' QULE B. There is

cross-section I X-1 X of figure 9,1s represent in_the view from
beneat h. PPBEY%rQaalgbe%E?E§enﬂ§ tHEter 8632k e P dnArP2ESF s €2 for
representbdarmn§|gmmerTrimgomghauﬁnsﬁxﬁec&men@bupkamed&%icéﬂan@rﬁﬁen

off at an ggg{zgtewfva@spaeg‘r geg&] %aé SQP"‘%&%&’ %5%0%5'30'1%' {3%“&%@

S|n1IarIy en_ of acc ure doe
t he cross¥S&Eti &hal CﬁP%TﬁéPPDﬁl%bF@R%ﬁen% ’é‘an’@éS s@emptfe oriigy same

conpari soBb§ects gls esn Ehanrthbbdiment according to figures 4 to 6.

" The neutrxal 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 P1) and
ratcheting {(arrow P2} zrun in opposite directions. This
results from the fact that, in the embodiment according to
figuxe 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 alsc represents the cross-sectional course
represented in figure 7 through cross-sectional plane VII-
VII broken off at an angle. Figures 1 and 4 also show
crosg-sectional planes similarly broken off at an angle;
only according to figure 10 does the cross-sgectional 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



- 10 - each show val ve controls for four-stroke di esel engines
actuated by cans and val ve springs, essentially in that the neutral
device is housed at the upper end of housing cover 4. As in the case
of the variant according to figures 7. to 9, axial ball-bearing 62 is
arranged above the neutral device. The supporting of axial

bal | - bearing 62, however, takes place - unlike the two previously
descri beded QI sebiokg MRy i a@ﬁﬁrol@g@bﬂstf&&u%it&akeoweﬁl I @néﬂﬂas
present varj ant nmponent s co arable with alln%he t her ﬁrlagﬁ
bre al so USRATEH 0 CRESGARE VEFEF cHRc RImES EiGItd 17 Shohe 1he
di stinctimeufealt Ld@atdeatlsséamswgi ritnghB9 uppeexteaddetl Howaiay dsotrr a
toothed sjeeyg 8. .Joaldedl o aaKe ol 1GakM besopul fY BS! Eeahrd00f NG

16 at its _outer periphery; the transm ssion of t urni. hg nonment
from sl ee¥e 6&%d Rl }%qaé%n@ t 8k ed Spl HEEARFL C@HP¥§| theeehrutasl A
cylindri catvisteevehé5Ssuppatsingpubt edxdal okal 1 Hoesi gy COY LI hédyesat d

cylindric e erm 4 i f g

order to ?éxé%x?‘{? %al | - e%ir% §%§ Qﬁ"o %% Jhsﬂ% c%%%;r]flsﬂle% g“%?he
bot t om ansbu®ks V$%&§E@%7‘f@gahﬁ%%r%ﬁﬁﬁﬂﬁﬁnﬁﬁﬁﬁﬁo% W htheusragekover
4. CLA Mpaiadt vadongpdritld npngievkeeef aitaxhausthyabyrsy ofai-nderdal
conbusti on en%ines rﬁ%%akwpgglaranarén di esel i nes, said device
bei ng arr%ﬁ%e h %?IV |n8 Fort% e'%cievémg%éﬁﬁl e (1) beside a
first drive elenent for openlng t he val ve and a second drive el enent
for closipggthe val ¥Bowd theagneuthatidevieeryd chngot %&élﬁ@ery&é ve

spindle (1) durin e closin venent or the opening
t her eof aﬁé F§I§§g§§gﬁﬁ gFgD %W Fh€“533ﬁ¥%r£iﬁ?%%t§%n Eﬂﬂth?%
order to slaasm1s4tbarrméatbumak mmﬂemamtUD@thhagvaneuspim@Ieut@m

out er helfﬁg?ip}? ﬂe( 16) o s L\ deds on eelt}égj{dﬁ%zi“ﬁme&%) %L

val ve spi the assocl at ed i nner

provi ded 6ﬁe%ﬁe|ﬁﬁeFOrWﬁévélﬁF%&uﬁxﬁ%%ﬁFt@ﬁ%%%ngl%chﬁbc uF%%?V@

device, whertein the outer helical toothing (16) corresponds, in the
axial direction, at least to the length of the opening lift of the

val ve spindle (1) plus the m ni num engagenent | ength of the helical
t oot hi ng, 2 cylindrical sleeve 65 1s also pulled on over housing

cover 4, said cylindrical 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.



characterised in that the inner ring (13) is nounted on an axi al

bal | -bearing (62) inside a recess of a housing cover (4) of the valve
housing (2) and conprises, at its outer periphery, a ratchet toothing
(57) which interacts with ratchet elenments (41) of the neutra

device. 2. The valve rotating device dccording to claim 1,
characterised in that an annular disc (38) of the neutral device is

provided, in the inner periphery mhe& g;M he ratchet elenents (41)
are | n each case nounted in a springfﬁﬁaé%d manner, and the annul ar

disc (38) is secured with the axial ball-bearing (62) to the housing
cover (4).1.- 12 va3ve TRSt¥@d e dBtidld Forde¥hefs ACERTEh NGt Girfdedingm 1,
characterised in tgat t he outer helical tootQLng %16) is.fornqg 1
directly on t he“FaPYEEEPRm FBYRAS: Thé™yalRiE r6HatT ng "&TiEe 91eS°
accordi ng to cl ahgifescheant tdaiised hednghatrehgedubera hietdwalhousing

toothing (16) igoLorREd,on& ollow ouhi BdLigal o Skegve d2e Minehel S

secured on a corresponding seat of the valve stem (3) by heing shrunk

on wWithits inngprpgppﬁhggyphe valve and a =zecond drive element foxr
closing the wvalve, with a neutral device which rotates
the valve spindle (1) during the closing movement or
the opening movement thereof and releases the rotation
in the counter direction and, in order to transmit the
rotational movement to the wvalve spindle, an outer
helical toothing (16) 1is provided on the wvalve stem
{3) of the valve sgpindle (1) and the associated inmer
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
1lift of the wvalve spindle (1) plus the wminimum

engagement length of the helical toothing,
characterised in that

the dinner ring (13) is mounted on an axial ball-
bearing (62) inside a recess of a housing cover (4) of
the wvalve houging (2} and comprises, at 1its outer
periphery, a ratchet toothing (57) which interacts
with ratchet elements (41) of the neutral device.

2. The vwvalve rotating device according to claim 1,
characterised in that an annular disc {38) of the
neutral device ig 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) ig secured with the axial ball-bearing (62)

to the housing cover (4).
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The wvalve rotating device according to claim 1,
characterised in that the outer helical toothing (16)
is formed directly on the valve stem (3).

The valve rotating device according to c¢laim 1,
characterised in that the outer helical toothing (16}
is formed on a hollow-cylindrical sleeve (23}, which
is secured on a corresponding seat of the valve stem

(3) by keing shrunk on with its inner periphery.



