VALVE. ARRANGEMENT FOR CHARGE EXCHANGE PRCOCESS The invention relates to a
val ve arrangenent for the charge. exchange proces W on engi nes
" especially large two-cycle diesel engines. Experi 3\“\@“\“‘1%% that the
val ves used until now for the charge exchange process . hgug a very limted
.service |life because the known arrangenents are very prone to bl owouts.
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surfaces, which X%VEOABBAN@JMEE%EQ& pHIARGEQEXG(HANGIEaPR@@SSr apped bet ween
the mating surfaces. If several such indentations are created and
connected to one anqother, .the result is a snall channel. between the
combust i oANehARYERtARE TREGES IHOné VA W@u@ﬁraﬂﬁﬁgﬁnﬁhgodégbf gﬂggﬁgd in
tpe coLrbusz&ic@@n@%éar@ﬁdsc@mf oers]caﬁmoiwmm hengdriesst | espehbabey ilargee form
of a shar et. .Because.of the high ignition pressure, said gas jet
reaches aQ\Vé’Jffyrﬁlﬁhds}SS&&. SPYL885bi nation with the rel ativelg hiJgh
tenperature, the result is the effect of a cutting jet, which leads to
rapi d desthielldhcel RANHRRS! criCh N A ey REAA 1aWAMHGY khep! event
this problémby w Jeni ng the opposing contact surfaces of the valve seat
and the vaheedsi sRECHIRES ePLOFRES dAVY 52 WEKY niokmiR] sFEEVEFS hediuse
}M’de cont %fétca%lsrefa&ﬁs] ?{ﬁﬁrﬁr%ﬁ@emﬁi@nvégﬁi guenbrappeﬂlob@nmen Ejhem
rom escapi ng, a conbuysti on ,resi dues .are necessalli resse
into the g&’r#&ct %&?ﬁ’"ﬁ"é’&és. %I‘—aﬁ’ldt hg'l"rmroé:,l%"ta%% d& c&rkn]teactlnd;?t?rt §§8§% t here
i s al so adrelaatddveliy stuheng ragding r awffaceshet wedicht heneal emndiesk d&yd t he
seat . l_bw%\{)%lrb’uscco%tnr aJ’CeY.s_ILgueé he\thvaa(:l VSeg' S&aﬂ@é&hb'e%w@%qe E)Ifleh'n@?:ing
t emper at ure-resi stant -
surfaces. If several such indentations are created and

connected to one another, the result is a small channel
between the combustion chamber and the gas line, through
which the gases created in the combustion chamber can
escape from the combustion chamber in the form of a sharp
jet. Because of the high ignition pressure, said gas jet
reaches a very high speed. In combination with the
relatively high temperature, the result is the effect of a

cutting jet, which leads to rapid destruction.

In the past, there have already been attempts to prevent
this problem by widening the opposing contact surfaces of
the valve seat and the valve disk. However, the results
were not satisfactory because wide contact surfaces prevent
the combustion residue trapped between them from escaping,
so that the combustion residues are necessarily pressed
into the contact surfaces. Furthermore, with wide contact
surfaces, there is also a relatively strong heat transfer
between the valve disk and the seat. However, contrary to
the valve disk, which is made of high temperature-resistant
material and can handle high temperatures, said valve seat
is generally made of hardened steel. A strong heat transfer
may lead to structural changes and accordingly to a loss of

hardness.
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material and can handl e high tenperatures, said valve seat 1is generally
made of hardened steel. A strong heat transfer nay |lead to structural

" changes and accordingly to a loss of hardness. EP 24 890 B describes a
val ve arrangenent for charge exchange2processes where an annul ar chanber
.is provided upstreamof the conical surfaces of the valve seat and the
val ve disk that come into contact. Said annul ar chanber |s gﬁosed to
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conpressed in the groove and the groove therefore fills up relatively
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i ndentations are create I'n addition, the rogve | éads to a
exchange processes where a continuous groove is prov1 ded 1in

- the area of the cone surface of the valve disk, which is

laterally delimited by continuous raised projections. The
groove is supposed to be generated by a plastic material
deformation by means of a tool that can be pressed on and
has a semicircular profile, which does not allow for much
depth. Accordingly, the groove has a depth of only about
0.1 mm and is therefore relatively shallow. The groove,
which is pressed into the cone surface of the valve disk,
is supposed to take up the combustion residues. However,
because of the low depth of the groove, there is a risk
that the residue is compressed in the groove and the groove
therefore fills up relatively quickly. As a result, the
groove loses its effect and the feared indentations are
created anyway. In addition, the filled groove leads to a
relatively large contact surface between the valve disk and
the valve seat, which may impermissibly heat up the valve
seat and leads to a loss of hardness. This known
arrangement therefore also has an insufficient service
life.

Proceeding from the aforementioned, it is therefore the
object of the present invention to improve a valve

arrangement for the charge exchange process of combustion



relatively | arge contact surface between the valve disk and the valve
seat, which may inperm ssibly heat up the valve seat and |eads to a | oss
" of hardness. This known arrangenent therefore also has an insufficient
service life. Proceeding fromthe atogerentioned, it is therefore the

- object of the present invention to inprove a valve arrangement for the
charge exchange process of conbustion engines with sinple and
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The objectngt theohpvesti@Bei $id&bt akngdnietBdt he conbination in accordance
with Claiml. What is proposed is a valve arrangenent for the charge

exchange process of conbustion engines, especially |arge two-cycle diesel
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surface 1is provided in the area of at least one of the

opposing cone surfaces of the valve seat and the valve
disk, which is, at least on one side, delimited by an

annular continuous material recess.

These measures allow a profile depth where the combustion
residue that reaches the area of the cone surfaces of the
valve seat and the valve disk are not trapped, but can
escape uncompressed without causing indentations at the
surface. The combustion residue is broken up at the edges
of the narrow mating surfaces, which favors an escape
without compression. It is not likely that the material
recesses that laterally delimit the mating surfaces will
fill up, especially because they can have a relatively
large depth because they are produced by chip removal,
which also provides effective long-term protection against
a blowout. Another advantage is that the contact surface
between the valve seat and the valve disk is very small and
the gap outside of said small contact surface is relatively
deep, which delimits the heat transfer to the seat from the
valve disk, which is relatively hot compared to the seat.

Because the recesses that laterally delimit the narrow
mating surface are not filled due to their large clear
opening, this is advantageously a long-term effect. The low

heat transfer ensures that the valve seat, which 1is



fill.up, especially because they can have a relatively |arge depth because
they are produced by chip renoval, which also provides effective long-term
" protection against a blowout. Another advantage is that the contact
surface between the valve seat and thge valve disk is very small and the

. gap outside of said small contact surface is relatively deep, which
delimts the heat transfer to the seat fromthe valve disk, which is
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Advant agegysr8Mpodiyprititatanth usef Wl ashvgneeRile ofitdeorovetd i ¢hnge
nmeasures are listedin the subordinate clainms. Thus, it can be useful if
several naFFBRPRBEThg surfaces spaced from one another are provided. In
this way, the individual mating surfaces wll be especially narrow, which
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because thg,xal U& can be useful if several narrow mating surfaces
spaced from one another are provided. In this way, the
individual mating surfaces will be especially narrow, which

further enhances the aforementioned principal advantages.

Another advantageous measure can be that at least the valve
seat has at least one annular continuous narrow mating
surface. This simplifies the production because the valve
seat, which is comprised of hardened steel, can be worked
relatively simply with chip removal prior to hardening.
Furthermore, it ensures that the cone surface of the valve
disk can be simply reground, if necessary, without changing
the depth of the recesses that delimit the narrow mating
surfaces. Thus, this also simplifies the maintenance of the
valves.

In another advancement of the overriding measures, each
narrow mating surface can have sharp lateral edges. This
leads to an especially good breakup of combustion residue
that reaches the area of the lateral edges.

Advantageously, the total width of all mating surfaces of a
part of the valve arrangement can be 0.5 % to 2 %,
preferably 1 % to 1.5 %, of the mean diameter of the



seat; which is conprised of hardened steel, can be worked relatively
sinply with chip renoval prior to hardening. Furthernore, it ensures that
~the cone surface of the valve disk can be sinply reground, if necessary,
wi t hout changing the depth of the recesses that delimt the narrow mating
- surfaces. Thus, this also sinplifies the maintenance of the valves. In
anot her advancenent of the overriding neasures, each narrow nmating surface
can have SIeERSdtdver apsedgesd T¥ere FeEdeceo ahhéSpe§add y t§ood BrEakup of
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conmbust i orfheesingliggidual madtigig \varsfag®sd results were achieved with a 2 mm
width of the individual mating surfaces. The depth of the recesses that

delimt a respective mating surface js advantageously |arger than the
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t ests perfqﬁqQ§§q§¢y,b%ﬁgerqyﬁﬁr that the combustion residue 1is

dependably broken up and can escape. At the same time, this
leads to a relatively large capacity of the aforementioned
recesses s0 that there is much air in said recesses which
does not participate in the combustion and can therefore
cool the valve seat. In tests performed with large two-
cycle diesel engines, good results were achieved with a

recess depth of more than 1 mm, preferably up to 3 mm.

An especially preferable measure may be that the first
narrow mating surface viewed from the direction of the
combustion chamber is delimited by a material recess on the
side facing the combustion chamber, which recess is
connected to the combustion chamber by a small gap when the
valve arrangement is closed and preferably has a relatively
large capacity compared to a downstream material recess.
Despite the gap connection to the combustion chamber, the
air taken up herein does not participate in the combustion
and leads to a good cooling of the valve seat.

At the same time, the gap leads to a blast in the chamber
formed by the respective relatively large material recess,
which further improves the cooling effect and leads to a
dependable flushing of the cone surfaces, thus preventing

the accumulation of combustion residue that was previously




cycl e diesel engines, good results were achieved with a recess depth of
nore than 1 nmm preferably up to 3 mm An especially preferable neasure nmay
"be that the first narrow nmating surface viewed fromthe direction of the
conbustion chanber is delimted by a-ngterial recess on the side facing

. the conbustion chanber, which recess is connected to the conbustion
chanber by a small gap when the valve arrangenent is closed and preferably

has a rel REpkeny uParke dEifaciedgesonpér ebheo 2RI r SEREHt ePR&E"Pecess.
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herein does not participate in the conbustion and |eads to a good cooling
of the vaPVETLEHNIAMCARETESne time, the gap leads to a blast in the

chanber forned by the respective relatively large material recess, which
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In a further advancement of the overriding neasures, the  tilt angl of the
opposi ng ®and surf dES okeide 8l PRSI g AP W aPRRBOATER ERRE& at e
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resi due. Oombusadvantragedus .enbodi nents and useful advancenents of the

overriding neasures are stated in the remaining subordinate clains and can

be found in the following description of exanples and in the draw ng.
Other advantageous embodiments and useful advancements o

the overriding measures are stated in the remaining
subordinate claims and can be found in the following

description of examples and in the drawing.
The drawings described in the following show:

Figure 1 a charge exchange process valve arrangement,

partially in section, and

Figure 2 a detail from Fig. 1 on an enlarged scale

compared to Fig. 1

The fields of application for the invention are combustion
engines with charge exchange valves, preferably large two-
cycle diesel engines having a large exhaust valve arranged
in the cylinder head. The principal structure and the mode
of functioning of such engines are generally known and
therefore do not require any detailed explanation in the
present context.

The charge exchange process valve arrangement in Fig. 1,
which can be an exhaust valve arrangement of the
aforementioned type, has a valve seat 3 that is assigned to

a stationary component 1, in the aforementioned example of



The draw ngs described in the follow ng show Figure 1 a charge exchange
process val ve arrangenent, partially in section, and Figure 2 a detai
"fromFig. 1 on an enlarged scale conpared to Fig. 1 The fields of
application for the invention are corbgsti on engines with charge exchange
- valves, preferably large two- cycle diesel engines having a | arge exhaust
val ve arranged in the cylinder head. The principal structure and the node
of functi GnitAFIT BHRTICEMNER néseart §BALRSEI IBP KnCRhdndehePEREY e 30 not

require anyrdelyeid ed exe anahitonof nah hess pges&N§asoBhexhel TRe change
exchange process val ve arrangegent %n E%g. 1 mhicg can be _an exhaust
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arranged on a |lower end of a shaft 5 acting with an actuation device (not
shown her SPALARIGAN @th BREpISiviconRPt séal it yVat VEheSRd v 8Bgt @€ The
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into the assigned stationary conponent 1, which in the aforenentioned

exanpl e i g1 hge prddader fgad SRl 489 Rt § S Ml Rardenedesteel -
part 9, which is inserted into the assigned stationary
component 1, which in the aforementioned example is the
cylinder head. Said seat part is made of hardened steel.
The seat part 9, which contains the valve seat 3, is cooled
by cooling channels (not shown here) loaded with coolant,
which are arranged in component 1 to retain the hardness of
the hardened steel. The mobile valve part 4 can be
comprised completely or at least in the area of the valve
disk 6 of a highly temperature-resistant material that does
not require any cooling. Thus, the valve seat 6 has a

higher temperature during operation than the valve seat 3.

The cone surfaces 7, 8 of the wvalve seat 3 and the valve
disk 6 do not mutually rest on one another over their total
width, but rather only in the area of at least one
relatively narrow annular continuous mating surface 10. In
the shown example, two such mating surfaces 10, which are
spaced from one another in axial direction, are arranged
within the upper and lower edges of the respective assigned
cone surface 7 and/or 8.

Said cone surfaces are delimited at least on one side by
annular continuous material recesses 11 and/or lla created
by chip removal, which practically form annular continuous
chambers. The material recesses 11, 1lla form webs 12, and



The seat part 9, which contains the valve seat 3, is cooled by cooling
channel s (not shown here) | oaded with coolant, which are arranged in

" conponent 1 to retain the hardness of the hardened steel. The nobile val ve
part 4 can be conprised conpletely orgat least in the area of the valve

- disk 6 of a highly tenperature-resistant material that does not require
any cooling. Thus, the valve seat 6 has a_higher tenperature during
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af or ement eodedacharhsrefore escape with the waste gas, meaning that
there 1is no risk of creating indentations. The narrow
mating surfaces 10 break up the combustion residue that
reaches that area, which makes it easier for the combustion
residue to escape. This effectively prevents the formation
of indentations and passages that are the starting point
for blowout holes. At the same time, there are relatively
small contact surfaces between the relatively hot valve
disk 6 and the valve seat 7, which is held at a lower
temperature. There is no risk that the valve seat 7 is
heated up noticeably by the valve disk 6 and the hardened
valve seat 3 will therefore not lose its hardness. The
chambers formed by the relatively deep recesses 11 can
furthermore take up a relatively large amount of air that
does not participate in the combustion and thus provides a
further cooling effect.

The profile that forms the mating surfaces 10 with material
recesses 11, 1lla and webs 12 can be provided in the area of
the cone surface 8 of the valve disk or in the area of the
cone surfaces 7, 8 of the valve seat and the valve disk. In
the shown, preferred example, the mating surfaces 10 are
provided only in the area of the cone surface 7 of the
valve seat 3. The material recesses 11, lla can be produced

advantageously prior to the hardening of the seat part 9.



and can therefore escape with the waste gas, neaning that there is no risk

of creating indentations. The narrow mating surfaces 10 break up the

" conbustion residue that reaches that area, which nmakes it easier for the

conbustion residue to escape. This efPeetively prevents the formation of

- indentations and passages that are the starting point for blowut holes.
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advant ageously priar, to t har deni.n f a rt 9, t
surfaces fglo %e%;%%uurned%ﬂe?‘l&h%hﬁﬁgd%%?%ﬁ %ﬁﬁggoﬁgesgrg ggg%q%f t he
val ve di sbhr@aking sip dewnbluspédnasesd dyeodmd as knfidee ltitket magineagr ound from
time to time. This can be done easily w thout changing the depth of the
profile of the material recesses 11, Ila. As far as the material recesses

11, |la af®eprdiidddd & fe dihde GMAHAT vANEIAUGYS t AEFTR0UI FatVE to be
deepened diyrifAtes 10 has been chosen such that the total width of

all of these mating surfaces 10 of a part of the valve
arrangement, in this case the valve seat 3, is dimensioned
such that the total width of all mating surfaces 10 of a
cone surface 7 and/or 8 1s respectively 0.5 % to 2 %,
preferably 1 % to 1.5 %, of the mean diameter of the
respective cone surface 7 and/or 8. The number of the
available mating surfaces 10 can be appropriately chosen
such that the resulting width b of the individual mating
surface 10 is no more than 2 mm. During testing, this
yielded good results.

The depth t of the material recesses 11, 1lla that form the
lateral limits of the mating surfaces 10 should be chosen
greater than the expected thickness of the combustion
residue. In most cases, the lower limit is around 0.4 to
0.5 mm. Appropriately, the depth t can be at least 1 mm,
preferably more than 1 mm. In tests with large two-cycle
diesel engines, a depth of up to 3 mm yielded good results.
In the shown example, the depth t of the material recess 11
provided between the two mating surfaces 10, i.e., the
material recess 11 downstream of the mating surface 10 near
the combustion chamber, approximately corresponds to the
width b.



regri ndi ng. Because the mating surfaces 10 are devel oped as ground
surfaces, they lead to sharp lateral edges 13, as is shown in Figure 2.

" Said sharp |ateral edges are capable of breaking up conbustion residue in
a knife-like manner. The width b of -t H® annul ar conti nuous narrow nating

- surfaces 10 has been chosen such that the total wdth of all of these
mati ng surfaces 10 of a part of the valve arrangenent, in this case the
val ve seat 3, is dinensioned such that the total width of all nating

surfaces 18 oglrﬁpwo@as%@rfawl? @ d/iore 8miasereap)ecréc/@¢sye@.al%ta;la %
preferably 1 %t

/ f.th di f i
sur f ace 7a§ﬁagﬁ?88t°Tﬁ nﬁﬁﬁépg gg?ﬁQCEgcngé%ﬁ hgg?.E58:§§§§L§§ % can be
appropri arel ycloshosenwns ughrd frat rede emboglimeng ,wi thé magfenisd | REF@Fdual
mating  syiface 30, §enonipLechhana?: il SPUELRY §8SbhNdne! Bbmbuktebded good
pt t'he c

results. erra esses 11, |la that g
| at er al Ichambe@f shdematiheg surifeaess ﬂ@xghodﬂﬁabedbﬁ%g%hongrggleF fhan t he

expect ed EBbBEQE%énOEh%H%eQOWQU%J'O&hé*ﬁ%ﬂgﬁialnr@@§§50a$§supbheebmmer
limt is around can _be gh | east

1 mm pr@ﬁeFQBl§iﬁﬁFemﬁﬁéﬂglSHﬁégE%OE@;?égm¥Pﬁ i%agg%QEtgySPsr gresel

engi nes, acdaaﬂmnqﬂyUQﬂsm1&@&&yveldmﬂngasdthmmnuhe ma et hal shewrsexanpl e

the depthig Ewég%rg%terl 1 L6 %%*;%ﬂ-%ﬁgﬁgﬁﬁf L wesn thectwo spmtihng

surfaces 15 alt T ecess stream of "the mating surface
10 near Ehampéebu&hannrﬂﬁﬂﬁﬁﬂqtkmmrsurﬁaﬂelPﬁxﬁh%s@@h@§1@b ERESSH dth b.

ot P BBl ey BB ikl [ gpeasata oo e asebated Lo
section surface of the material recess 11. This therefore
also results in a relatively large capacity of the material
recess 1lla. When the valve arrangement is closed, said
material recess lla is connected to the adjacent combustion
chamber by a narrow gap 1l4. The gap 14 is so narrow that
the air contained in the material recess 1lla does not
participate in the combustion. However, the combustion
pressure nevertheless leads to a blast in the material
recess and therefore to a good cooling of the surrounding
material of the part of seat 9, which appropriately
contains material recess 1lla, and at the same time to a
good flushing of cone surface 8 of valve disk 6 with
unburned air. The same applies to the mating surfaces 10 in
the initial phase of the opening motion of the valve disk

6.

The tile angle a of the cone surfaces 7, 8 relative to the
valve axis a can be selected to correspond to the
requirements of the specific case, for example in a range
of 30° to 75°. A range of 45° to 60° is preferred. A small
angle x leads to relatively steep cone surfaces 7, 8 and
therefore to high pressure forces. Thus, the lower range
may be advantageous in that case. The cone surfaces 7, 8
may deviate from one another by an angle of 0.5° and the
angle a of the cone surface 7 on the side of the valve seat



ILn the shown, preferred enbodinent, the material recess |la, which
delimts the mating surface 10 on the conbustion chanber side when viewed

" fromthe direction of the conbustion chanber, i.e., the material recess

|la upstream of the first mating surflice- 10, is significantly deeper and

.accordingly also nore volum nous than the material recess 11 downstream of

the first mating surface 10. In the shown, exanphgi t he iross-s c%’on
surface ofist Heafgg¥ker Pyl arrzesdmayeldy sV appr bRERutEly #19e°t Phelt as"Farge as
t he crossyogechki@fiasdr Baca ehet Bedenber thke Kateesdikk, Thihast keeetdng al so
results in a relatively | arge.capacity of the, nateri r S%. When
the val ve2aPPEnd ﬁEanﬁgschgéGiR¥aP&¥w Pérﬁgﬁsrgggggrﬁlggﬁs%ggkﬁggted to
t he adj acenprogebidti aforehantépnby &nnder eWfgap.14. The gap 14 is so
narrow that the air contained in the material recess |l a does not
participate in the conbustion. However, the conbustion pressure
neverthel ess leads to a blast in the material recess and therefore to a
good cooling of the surrounding material of the part of seat 9, which
appropriately contains nmaterial recess Ila, and at the sane tine to a

good flushing of cone surface 8 of valve disk 6 wwth unburned air. The
sane applies to the mating surfaces 10 in the initial phase of the opening
notion of the valve disk 6. The tile angle a of the cone surfaces 7, 8
relative to the valve axis a can be selected to correspond to the

requi renents of the specific case, for exanple in a range of 30 to 75. A
range of 45 to 60 is preferred. A small angle x leads to relatively steep
cone surfaces 7, 8 and therefore to high pressure forces. Thus, the | ower
range may be advantageous in that case. The cone surfaces 7, 8



may . devi ate from one another by an angle of 0.5, and the angle a of the
cone surface 7 on the side of the valve seat - 11 is larger by

" approximately 0.5 than the angle a of the cone surface 8 on the side of
the val ve disk, thus creating a gap that opens radially outward. This

- measure can further inprove the aforenentioned knife effect. CLAIMS A
val ve arrangenent for the charge exchange process of conbustion engi nes,

especially large two-cycle diesel &3gil¥Ss, having a stationary val ve seat
(3) that enconpasses an assigned flow channel (2) and a valve part (4)
that is novable relative thereto and has a  valve d ﬁ é éan be
seal i ngl ylposi &i BatHe a2 TERRICPENY T QB AE PEIFNATPENSEEDRE Stpr8ﬁ88 nnul ar

conti nuous narpRBLBRIbAJendihase (EEPeadellly tdrgn avotemsieodéeseilde by
an annul ar continuous terial recess 1 n rOVI d he area
of at |east on8"8f"the dPpos?nd coneat(l rr’farc‘és@ Q’%8) %e% t he ial \%g geat (3)
and the val ve dhskmpépsel. afthe schigmsl ef(bemngéaprléées@ vanvd arvahyenment in
accor dance Wit gl al L opher 36! Sidvied d et s seVehBocaAE 184 80

surfaces (10) Space | at1ve to one another are provided . The charge
exchange proceyslval déskr(@hgehaht CRA b&cé@ﬁééﬁééywppﬁléﬂopggs?toﬁgeof t he

preceding cl al fByechardct e zegi tn thalealod aasd sheuvatveoneanubdy has

at |east one annul ar conti nuous arro ti,ng.surf 0) The char ge
exchange proce§§r§8Wv@%%%Q%uﬁHﬁ£hcqn cgﬁgéﬁﬁé fﬁ‘é%: %3 o%g ®of the

precedi ng cl ai BBde by an annular continuous material recess (11,
1la) being provided in the area of at least one of the
opposing cone surfaces (7, 8) of the valve seat (3)
and the valve disk (6).

2. The charge exchange process valve arrangement in
accordance with claim 1, characterized in that several
narrow mating surfaces (10) spaced relative to one

another are provided.

3. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that at least the valve seat (3) has
at least one annular continuous narrow mating surface
(10) .

4, The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that the wvalve seat (3) and/or the
valve disk (6) have at least one respective annular

continuous narrow mating surface (10).

5. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that each narrow mating surface (10)
has sharp lateral edges (13).



characterized in that the valve seat (3) and/or the valve disk (6) have at
| east one respective annular continuous narrow mating surface (10). 5. The
charge exchange process val ve arrangenent in accordance with at |east one
of the preceding clainms, characterizegd Ln that each narrow mating surface
. (10) has sharp lateral edges (13). 6. The charge exchange process val ve
arrangenment in accordance with one of the preceding clains, characterized
in that e&ch nZheowchargsg sichasge( 10Focessdevellyged a4 anagrednd S f ace.

7. The charge gxchapg@cRr 0Cesshvalye ar L@ngeprat igrcAEtOianeq awinsh one of
the preceding clains, characterized in that the total w narr ow

th of all
mati ng surf aceShererterizefaritt dhatheLaHaryRr ERENARGeNIpFYE §§evgﬁyé
arrangenent is i@ YeUeliopdd¥aspeehebalbldy sukfdceq 1.5 % of the nean dianeter
of the assigned cone surface (7 and/or 8). 8. The charge exchange process
val ve arrangenment in accordance with claim1, characterized in that the
wi dt h b of7.a maAtieng chariace ektBpanige nerooesst har ¥ enmarFanpemectiar ge

exchange POCess NIRRT aperenodd ageor daace Mddbdind cash g of the

preceding clains, characterized in that the ] each_materia

recess (11, || ghageciteiriizeg althathag ddef atetzhoyidsh platét OHR&The

thi ckness of thgt@¥ReGadUSE] 0N respae. oE0rhihenshyede @raharge
process val ve arrangenent. in accordance Mﬁt& t | east qQne of the preceding
clains, char aPFOSEPEd Viat eh AT HARI T th 1S o 'gaéhtﬂa eriralP*SHEFESs Y 11
Ila) delimting a& nabi ng ssukfae€ (tHY msean diameter of the assigned

cone surface (7 and/or 8).

8. The charge exchange process valve arrangement in
accordance with c¢laim 1, characterized in that the

width b of a mating surface (10) is no more than 2 mm.

9. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that the depth t of each material
recess (11, 1lla) delimiting a mating surface (10) 1is
greater than the thickness of the expected combustion
residue.

10. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that the depth t of each material
recess (11, 1lla) delimiting a mating surface (10) 1is

at least 1 mm, preferably up to 3 mm.

11. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that the first narrow mating surface
(10) viewed from the direction of the combustion
chamber is delimited on the side of the combustion

chamber by a material recess (lla) which is connected



at l.east 1 nm preferably up to 3 nm 11. The charge exchange process val ve
arrangenent in accordance with at |east one of the preceding clains,
characterized in that the first narrow mati ng surface (10) viewed fromthe
direction of the conbustion chanber-i3 delimted on the side of the

- conbustion chanber by a material recess (lla) which is connected to the
conbusti on chanber by a narrow gap (14) when the valve arr

cl osed. 12. TheockaegeEBWRUTHNGRI pFBeBRS T v AV & alFRRGEMITP i cgg?aance
with claim1l, tghavacverhzedngeméhat ishelosatierial recess (lla) that is
connected to the conbusti on chanber has a greater depth and cross- section
surface than a downstream material recess (11). 13. The charge exchange
process vapve @heangkaegé iaxchssgedapcecesth ualiveasaropagenenfe pPecedi ng
L e CharagbERLABCLD AL Lhesh) il Anoher ol LNe, 0RPAR Khatothe

surf aces (7, 8 val val ve di sk ) |s dhfferent
and pref er abl ymaseraad ﬁﬁ@ﬁﬁéne (& heﬂﬂﬁyiapbﬁox?%%@%¢96

combustion chamber has a greater depth and Cross-

section surface than a downstream material recess
(11).

13. The charge exchange process valve arrangement in
accordance with at least one of the preceding claims,
characterized in that the tilt angle of the opposing
cone surfaces (7, 8) of the valve seat (3) and the
valve disk (6) 1is different and preferably deviate

from one another by approximately 0.5°.



