HU000025808T2
3
3 (19) HU (11) Lajstromszam: E 025 808 (13) T2
SN\ MAGYARORSZAG
\\\\\ Szellemi Tulajdon Nemzeti Hivatala
SZOVEGENEK FORDITASA
(21) Magyar (igyszam: E 12 168982 (51)Int.Cl..  FO1TL 13/44 (2006.01)
(22) A bejelentés napja: 2012. 05. 22. FO1L 10/47 (2006.01)
FO1L 13/00 (2006.01)
(96) Az eurdpai bejelentés bejelentési szama:
EP 20120168982
(97) Az eurdpai bejelentés kozzétételi adatai:
EP 2527607 A2 2012. 11. 28.
(97) Az eurdpai szabadalom megadasanak meghirdetési adatai:
EP 2527607 B1 2015. 04. 01.
(30) Elsébbségi adatok: (73) Jogosult(ak):
102011076652 2011. 05. 27. DE Schwiébische Hiittenwerke Automotive GmbH,

73433 Aalen-Wasseralfingen (DE)
(72) Feltalalo(k):
Bohner, Jiirgen, 88339 Bad Waldsee (DE)

Welte, Claus, 88326 Aulendorf (DE) (74) Képvisels:

Kriiger, Jens, 88427 Bad Schussenried (DE) Mészarosné Donusz Katalin, SBGK

Meinig, Uwe, Dr., 88348 Bad Saulgau (DE) Szabadalmi Ugyvivéi Iroda, Budapest
(54) Készulék osszekapcsolt biitykdstengelyek relativ elfordulasi széghelyzetének allitasara

Az eurdpai szabadalom ellen, megadasanak az Eurépai Szabadalmi K6zlonyben valé meghirdetésétdl szamitott kilenc hdnapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. torvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




Devies for Adjusting the Relative Rotativaal Angular Position of Nezted Cam Khafts

The invention relates o a device for adjusting the relative rotational anguder position of nested
cam shafls in & combustion cogive and 10 & cam shalt phase setier which can be gssembled, as
an assomnbdy unit for adjusting the relative rotational angular position, on an axial end of 2
shaft arrangement which comprisss the cam shafls, or which is already assembled when the

device i accordane with the pwverdion I8 formmsd,

A phase sefter for adjusting the relative rotational angudar posttion of nested cam shafts s
already known from UIS 1527 458 which concerns a phase setter which has an axial design
and i3 an integrated constifuent part of the shefl arvangement, A stator of the phase setter glsn
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simudbanesusly serves to eotationally mount the mutedly nested cam shafis,

US 7,468,670 B2 discloses a vane-cell phase setter which ix assembled on nested camn shafls,
The phase setter comprises a stator, which is non-rotationally connected to the cuter shafl, and
a eotor which is nonerotationadly connecied to the inner shefl. The stator B3 also mone
rotationslly conneoted 1o a drive wheel of a traction drive vig which the stator {s deiven by the
cranbshaft of the contbustion engine. When mtwry-driven, the stator slaves the rotor. The mtor
can howsver be pivoted hydrashically relative © the stator about thelr commen redational axis.
The mior 5 fastened to the inmer shafl by means of & centmal, axially extending scrow,
Assembling the phase sefter requires g plurality of process steps. The stator is sorewed oatd
the outer shadt, and the rotor 1s fastened to the tnner shall in a force §it by means of the ventral
serew. Between these two steps, the drive wheel s adpusted in terms of #y rotational angular
position relative 1o the stator and Is HBxedly connected o the stator in the adjusted retational
angular position by means of 2 plurality of sorews. Quly then i3 the rotor Hxed on the nner
shaft by tightening the central screw. In one variant, the mtor is screwed onto the owter shaf},
and the sator s fixedly fvtened to the noer chafl in o force fit by means of a2 central

sonnesting serew onoe the rotational angular position of the drive wheel has been adjusted.

WO 2006/081789 Al Hkewise discloses an arrangement comprising nested cam shafts which
can be retated relative to each other by meany of an assembled phase setior. The stator sd

rotor of the phase setter are fixedly conneeted 1o the respectively assigned cam shaft and abwt



3ot

against the Font-facing side of the respectively assigned cam shall, thus sealing off hydraulic

charmels which lead tronpgh the Bom-facing ends.

EPF O 686 754 Bl describes nested cam shafts comprising an axial-adjustment phase setter.
The phase setter comprises 8 stater, which can be rotary-driven by the crankshaft, and a rotor
which is in a toothed engagement ~ comprising & helical woothed goaring -~ with the stator and
which can be rotated relative to the stator in sald toothed sngagement. The rotor is connected
to ome of the cam shalts i a prismatic Joint, such thet ¥ s secared against rofating but can be
axially moved. The stator together with 8 drive wheel s Sxedly connccied 1o the other cam
shaft at & plurality of polnts using serews i a connecting flange. For sotting the motational
sopudar position in the conuecting fange, the stator is provided with slotsshaped openings
which extend inthe circombereniiad divection and through which the serews extend, The stator
forms 8 cup which is open towards the cam shafls on the front-faeing side wnd in which the
retor can be axially myoved back and forth when the helical wothed goavings @e n
engagement. For adjusting, the rotor is charged with hydranlic pressure ou o front-facing side
which faces away from the cam shafls, The hydesulic pressure is countered by a restoring
spring which i supporied o one of the cam shally and on the oy During assenthly, the
vestoring spring has to be arranged between the rotor and the cam shaft, snd based g5 i is
assembled, before the rotor is pushed on and the stator Is Histensd, In order o Huidically seal
the cup formed by the stator, a Hange component is atiached o the Hront-facing end of the

assigned cam shafl.

B 10 2009 041 R73A0 releles to g coam shafl phase adjuster for the inner cawn shaft in g
concentric cam shafi assembly. The phase adjuster comprises a rtor and & stator. The rotor is
connected o the ner cam shefl vie an intermediste sorew gssembly, The screw gsserably
comprises a verdral bore in which a valve assembly is located w order © control 2 rolation of
the rotor relative to the stator. A& valve drive pinton is armanged on the stator and connected to

the crankeshaft of the internal combustion cugine via a vadve drive chain,

OB 2 433 974 A relates to fstening @ cam shaft to 2 machine using @ cam shaft phaser. The
cam shafl consists of an toner shaft and v sleeve which swrrounds the shaft, The inner shafl &
comngeted to a first st of eamy; & soocrnd sot of camy i3 formed on the suter sloeve. The fnner
shaft and the cuter sleeve an be rotated relative to each vther. The phaser comprises a pinion

which is driven by the crankshaft,



DE 10 2008 019 746 Alrclates to a device for vartably seiting the control times of gas
gxchange valves in a combustion engine, comprising a drive lement which i in a drive

conmection with the crankshaft vig a tactiondoive or fooihed wheel dove,

G 2487 333 A relatos to s cam shafl comprising a carg shaft phaser. The phaser comprises &

stator which comprises an outer foothed gearing vin which a crankshaft defves the phase sstier.

GB 2 368 175 A welates to a variable phase coupling for outputting from a crankshalY satw
two sets of cams. The coupling comprises a drive cloment, which is driven by the crankshaft,
amd two driven clementscach for conneeting fo one of the seis of cams. Bach of the driven
elements i hydranlically coupled to the deive clement, such that each of the two drlven

clenems can assume an agala position independently of the other.

It iy an object of the tnvention fo facilitaie the assembly of & phase setter on nested cam shalls
of the type described, in particular for & phase setter which i3 proforably embodied o have a

vane-cell design

The wvention correspondingly procseds from 8 device for adiusting the relative mtations]
angular position of nested cam shafts in a combustion engive, comprising a shaft arvangement
comprising @ frst cam shafl and 8 socond cam shaft, ope of which exiends in the other, and
which can be rotated relative to each other. In pacticddsr, one of the cam shafls can be an outer
shaft and the other can be an inner shadt which extends through the outer shafl. However, it s
iy principle alse conceivable for cne shall to extend on the inside in some sections and on the
outside In ofher seotions and Bor the other shaft o corrsspondingly oxtond on the cutstdein
sermie sootions and on the insidein ofber sections. The device alse comprises 8 phuse setier
which iy assembled ay an assombly wut on an axial end of the shafl srmangement and
compwises a stator, which s nonooiationally connected to the first camn shaft, and 2 mior
which can be rotary-driven by the stator and can be adiusted in terms of §s rotational angular
posttion relative to the stator and which tn this sense can be adjusted by its rotaions! angle.
The phase seifer s fastened o the shaft wrangement, referably axially fixed on the shafl
areangemgat, by moans of 2 comnecting device. The oonnecting device connsets the rotor none
rolatiomally o the socond cam shafl, Another vonstituent part of the device s g drive whesl

which is non-rotationally connected to the first cam shafl and the sistor, for rotary-driving the



first cam shaft and the stador. Where a component is "rotationally fored” or "non-rotationally

conneeted® fo another component, thiz means that the components which are mwtgtionally
fined to each other cannol be rotated relative to each other 1o relation to 8 common rotatiowd
axis. The components can be formed in one plece or can also be formed separately from sach
other and non-rotationally joined to cach other, wherein the subseguent join connection can be
& positive-fit, force-fit or material-fit comnection. The word "or™ Is undersiood here, as
elsewhere, by the invention i Hs osugl logieal sense of "inclusive or®, Lo, it encompasses the
meaning of "and"as well as the meaning of "efther ... o, unlexs only one of thess two
meanngs van exclusively follow from the respectively zpecific context. In relation Yo the
wotationally fixed positive-fit, foree-fit or material-fit connection, this means for example that
the respeetive componenis can be connepled o cach other 1 a positive it only In a frst
varignt, 1o 2 foree fitondy In a sovond variant, and in a material fionly in 3 thisd vasiant. In
other varisnts, the respective components can be conneeted o sach other by means of one of
the three possible combinations of just twe of these types of connsetion; and lastly, all three

types of conpeetion can be realised in 2 final vartant.

In secovdanee with the fnvention, 8 can shafl engaging structires, which i rotationally fixed
o the first cam shatl, and g phase setter engaging structare which s rolationally fixed o the
stator are pushed axially into cach other and thus v g wiational Mocking engapement with
gach other, namely a rotationally secured axial vansiatory engagement, which connects the
stator, seeured against rotating, 1o the flest can shaft in g positive fit. The rotational blocking
engagement in gecordance with the Jnvention mainising g connection between the stator and
the first caw shaft which travsmits the torgoe o the cirournferential divee Y & positive fit
and maintaing the ability of the phase setfer to be axially ayscmbled, Where & rotationally
securad conneotion oF g rotations] blocking cngagement sre mentiones, this means that the
components which are connected 1o cuch other i this way are comnected to each other,
secured against rolating. o gt least g posilive Hb In preferved varisnts, the respoctive

ratationally secured connection Is hased on ¥ peositive it only; in aliernetive variants, it is
hased on a combination of a positive it and g fore fit, A matenal it In addition to 2 solely
positive fit or i addition to a positive and foree it is not to be excluded; preforably, however,

thiere 15 no material it in the rotational Mocking engagement.

In proforred first envbodiments, the engaging structures can be formed a5 crown wheels and

sy be pushed axially into cach other. The cam shalt engaging structare or the phase setter



engaging structure can alse comprise one or more axial recesses, for example one or more
holes, on the front-facing end, and the other engaging strocture 11 each case can comprise ong
or more and i particulwr g comresponding number of axial projections, for example pin-
shiaped or boli-shaped projeciions, which are cormrespondingly sdapted in their shiepe; these are
pushed axially tnto each other when the phase setier is assembled and thes form the mwtgtional
blocking engagemend. In preferred sccond embodiments, one of the engaging structuresy
surrounds the other at least partislly and preferably completely arvund the rotations] axis of
the stater. During assembly, the engaging structures together form 2 prisgeatic joimt which
exhibits the common rotational axis of the stator and the first cam shaft as i jomt axiz, The
cugagiug simnetures thenwelves can also be able 0 be axially moved relative © cach other i
the rotationad boecking engagement when assembled. In pasticular in embodiments i which
the phase setfer is a vane-cell phase setter andior swivelsvane phaze setter, such mobility ~
though advantageous — need not neosssarily be provided. As already moentivned, the mtational
blocking cngagement can also foature a force 8t by addition to the positive fit, such that the
engaging struchres together form 2 plug conpcetion when the phase setter is assombled. The
phage setter or al least the stador can he axially fixed relative to the shaft arangement by the
rotational blocking engagementy more preferably, bowever, there i3 no axial fising in the
rotational blocking engagement, and axiad fixing is preforably effected via the rotor of the

phase setier by means of the connecting device,

I cmbodiments tn which the onpapging structures oxtond around the retational axis, profershly
completely arownd the rotational axds, Lo chrownderentially over 380°, and ong of the
engaging strocturey swrrounds the other at lesst partially and preferably corapletely in the
civcumierential divection, the engaging structures can be adapted to each other in shape, each
as & mono- or pelyhedron or other rotalionally asymmetrical shape, wherein they can cortainty
exhibit I-fold or manifold and Iy geveral ferms nfold rotational symmetry. In such
embodinents, they alse need not comprise any plasar cngaging surfsces which effect the
positive fit. The surface of the reepective engaging structure which effects the positive fitor
the plurality of surfhaces of the respeetive engaging structure which jointly effect the positive
it can certalnly be onrved; the cross-sections which together form the positive it are however
at Jegst oot circular. In preforred cmbodinments, the engaging structures comprise toothed
goarings which are in a posilive It with cach other, The toothed pearings can oxhidbdt &
uniform tooth pitch as viewed over the circumieranve, though this is not In principle requdred.

The toothed gewrings can be pronounced, Lo cen exhibit a large tooth depth; in principle,



however, Hat milled edges are glso sufficlent, as long as only the positive it can be securely

effected and the required forgue can be ransmitted with so slipping.

The rotational blocking engagement can preforsbly be released again. such that the phase
setfer engaging structure can easily be axially removed from the fost cam shall i onder 1o

dizassemble the phase sotter,

The invention faciliates the assembdy of the phase setter, since by mreans of the conneating
device, the rotor can be nonerotationally comnected o the second cam shafl and the phase
setter 15 thas fastened to the shafl arrangement and, when postticaing on the axial end of the
shafl arangewent, the phase seier cngaging strocture can be pushed into the rotational
blocking cngagement with the com shafl engaging siracture by a stople axisl teanslatory
movement, Where a transtatory sngagement is mentionsd, or it is mentioned that the engaging
structurgs are pushed into cach other or pushed into cach other during assombly, this does not
pecessarily mean that the ongaging structures slide on v conte each other n the process,
slthough thas s preforred. I the engaging structures are fivr example embodied as crown
foothed gearings, such engaging structures can also pass into mutual comtact for the st time
right at the end of axserably. However, & relative axial Hoesr movement ~ o this sense, an

avial franslatory movement —~ is sufficient for establiching the rotational blocking engagement.

In preforred erbodiments, the stater 5 2 rotatienally fixed constituery pant of 2 phase setter
housing which swrronnds the rotor at #is outer circumibrence and axially encloses #t on both
front-facing sides. The phase seiter housing iy preferghly axdslly fixed on the shaft
arrangemment by means of the connecting device, whereln sdvantagecusly, the miar Is axdally
fixed on the socond cam shalt by means of the conpecting device, and the phase sotter
housing is axially fixed on the shafl arrangement by fixing the rotor In oxder 1o aveid
rodundaney, there is preferably se sdditionsl axial fixing n the rotational blocking
engagement; rather, the sngaging siractures can at least tn prineiple also be axially moved
relative o each other in the rotational blocking engagement, In order to he able to compensate

s applicable for any wloraces or diffbrences in thermal expansion bobtween the shalt

arrangement and the phase setter.

One partiendarly favourable set of olrunstaoees is when the stator is @ rotationally fixed

constituent part of & phase setter howsing and the phase setter engaging structure iy provided
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on the phase setter honsing. The phase setter engaging stracture, which for shaple assembly is
accessible from withowt, Le. accessible for the cam shaft engaging structure, can for example
be formed on the phase setter housing as for example an axial recgss or axial projection or as
a plarality of axiad recesses or projections, as already mentioned, and ean as applivable glso be
readised by a combination of different shaped eloments. The phase setier engaging sirueture
can alse be formed separately and subseguently joined nowwrotationally to the phase setier
housing. It can s particular be provided on a cover on the front-facing side of the phase setter
housing. The shape and srrangoment of the phase setter engaging strocturs is @ any mie such
that when the phase selfter I8 assembled, the rotational Mocking cogagereent can be
estabdished by an axial movement of the phase setter housing relutive to the Sest carn shall

and thus relative to the cam shafl engeging structure.

In smbodinments in which the stator is a rotativnally fixed constituent part of & phase setier
housing, as is preferred, at least one or prefombly more then one carly soiting chamber and at
lsast ong or preferably more than one late setiing chamber which actfs counter t© the exdy
setting chawber(s) ave adventageously formed between the stator and the rotorin the phase
setter housing. The carly sciting chamber(s) strve/s o gonorate 8 torgue whicly acts on the
wotor relative o the stator In @ leading divection. The lae sonting chamber(s) serve's 1o
generate a torque which acts on the rotor relative to the stator In a tradling divection. In oxder
o generate the respective twrgoe, the setting chambers can be charged with o pressure fudd in
arder to be able to adiust the rotational angular position of the rotor relative to the sigtor. The
ressuwre which prevals in eithey the early setting chamber(s) or the late seiting chamber{s) or
as apphicable beth types of sotting chamber preferably acty on the rotor in the circumferential

dirsohion,

In proferred erabodiments, the phase sefter ts a hydrantic phase setter. 1t can in partivudar he
vane-cell phiase setter or swivel-vane phase sefter, wherein the two torms are understood to be

synouymous. o such embodinaents, the otor oomprizes &t least one rotor vane which the i
feast one sarly sotting chamber adivins in one clroomberential divection and the st east one
late setting chamber adjoing o the other divection. The sotor vane divides a pressure space,
which is delineated in the eircumierential directionby the stator, into the two setting chambers.
The rotor preferably comprises o plarality of rotor vanes,in a disteibution about Hs rotational
axis, which sub-divide pressure spaces, which are delineated in the ciroomforential disection

by the stator, into an sarly sotiing chamber and o late suiting chamber, respectively, Due to the



invention, such a phase setter can be provided in a particularly stmple way as g prefabricated

azsunbly wnit and can be assenybled on the shadt arrangement.

With regard to the drive wheel vig which the shaft arrangement and the phase setter are
rotary-driven, # 18 advantageous if| in first variants, the first cam shafll can be rotary-driven
via the deive wheel and owputs onto the stator in the rotational blocking engagement or, in
abiernative second vadants, the stgtor can be rotary-deiven via the deive wheel and cutpuis
onto the first cam shafl i the rotations] blocking engagerment. In the frsl voriants, the phase
setier engaging structure which is rotationally fixed to the stator serves as a rotationad slaving
means for the stator; in the seeomd variants, the cam shall enpaging structure which is

rotattonally fixed to the first cam shalt serves 95 @ rotaional daving means for the cam shafl,

The deive wheel advantageousty comprises @ toothed gearing, cheumferentially around its
redational axis, for being driven, fixedly in termwy of torgue, by the crankshafl, wherein
*ixedly in terms of torque” means that the drive wheel i3 i 3 predefined rotationsl speed
relationship to the crankshaft. The drive wheel van for oxample form 8 spwr wheel gear
systom, proforably a toothed spur wheet gear systom, with anowtpat wheet which outputs onto
the drive wheel. Alternatively, however, the drive wheel can for example also be a sprocket or

toothed belt wheel of 8 cormesponding teaction drive,

The drive whee! dircetly forms the cam shaft engaging structies, Tu such ombodiments, it
comprises sard toothed gearing chrcumicrentially amund s rotational axiy for rotary-driving
and also comprises the engaging sttucture oo the clrcumierence or o a front-facing side. The
cam shalt engagiog strocture can be provided in sddition to the toothed gearing on the dedve
wheel, $t can alse be formed 1o part dircetly by the toothed gearing, whersin in such cases, the
toothed gearing ix axially longer thas would be nocessary for votary-driving the cam shafi,
such that the toothed gearing comprises, axially slongside each other, & portion for rotary-
driving and wnother portion which fooms the cam shaft engaging structwe. Although
embodiments i which the drive whesl fulfile both the fanction of absorbing torque frowm
outside the devies in accordanes with the Invention and the function as an engaging stracture
are advantageons, the drive wheel can insteed, fo other embodiments, squally advantageonsly
also fulfil the rotary-deiving function for the devive only, The cany shafl engaping strachure
which is rotationally fixed to the first cam shaft and the phase setter sngaging structure which

s rotationally fixed  the phase solter ave then formed differently: the carn shalt engaging
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structure 18 for example formed directly on the cam shafl or another component which i3 non-

rotationally joined to the first cam shaft,

H the phase setter iy ernbodied as g hydmodie phase setter, #t comprises an inlet and an outlst
for & pressupe fluid, for rotationally adjusting the rotor hydmudically, The pressure fuid can in
particudar be 2 lubeicating ofl which serves to lubricate the combustion engine. The phase
setter can be supplied with the pressure fhuld vie a machine howsing of the combustion engine,
for example & cylinder head or oylinder head cover, or vig the shafl arrangement, proforably
vig the second cam shaft which is rotationally fxed to the rolor, In slternative embodimnents,
the phase seifer can be supplied with the pressure fluid froey withont via an attschoent
housing which s fastened © the maching bousing. Said supply paths can also be combined
with gach other, for example in such 8 way that the pressure Thud reaches the shalt
arvangement via the machine housing, such as for example & evlinder head or ovlinder head
pover, and reaches the phase setter via the shaft arrangement, or also for example in such &
way that the pressure fluid is initially fed to sadd attachment housing and Fom the latter
directly to the phase setter or also indirectly from the attachment housing via the maching
housing o the shaft arangemont. The attachmont housing can comprise 8 pressire storage,
arranged npstream of the phase setter in the supply oycle, for ensuring 2 prossure level which
is sufficient for the phase selfer. As an slternative to or preferably in addition to a pressure
storage, & non-return reans such as for exanple a reflux valve can be arvanged upstream of
the phase setter, preferably in the attachment housing, and prevent the prossure fludd withis
the feed line t the phase setter from Howing off back, away from the phase setter, when thers
is @ drop in prossure upstream. I the attachment housing comprises a pressure storage, the
sptional blocking means is arranged upstroan of the pressare storage and preferably in the
attachment housing. As an allornative to or i sddiion to said fanctions, the attachunent
housing can alse serve to mount the clectromagnetic part of & control valve which can be
electromagnetivally actuated and through which the phase setter is opersted in a coutrolled
way using the presswre fluid. As an altormative o or In addition fo 8 nos-retarn means
arranged upstream of the pressure stormge, 8 non-return means can be arranged downstroant of
the pressure storage in the foid feed Hine to the phase setter, Le. between the pressure storage
and the phase setter, preferably between the pressure storage and a control valve of the phase
setter, wheteln said non-return teeans prevents backflow from the phass seifer towacds the

reasure SErage.
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{n preferred embuodiments of & hydraslic phase setter, an outlet for the pressure fludd extends
theongh the rogion of the rotational blocking sngagement and between the enpaging structuges,
such that the rotational blocking engagement is wsed in a doal funetion for relieving the phase
sedter of pressure. I the fluid is deadned from the phase setter via the rotational blocking
engagoment, the drained fluid can advantageously alse provide for lubrication in the
rotational blocking engagemeont and so counteract frotting. This i advantageous iy particular
when the enpaptng sirochwres together form a prismatic joimt in the mtatonsl Slocking

sngagement, e can &t least in principle be axially moved relgtive to cach other,

in proforred sombodiments, the ongaging sinetures each comprise a toothed  gearing
circwnferentially around a common rotational axis, and the toothed pearings are in the
miational Mocking enpagement with sach other. The toothed pearings profiably exhibit &
gntiorm tooth pitch, whereln one or more feeth can however be omitted In order for example
o form an outlet. The wothed gearings can advantageously be embodied, each as & crown
toothed gearing, on mutually fheing front-acing sides of the engaging structores. Instead, or
in principle also additionally, one of the engaging structures can compwise an ouwter toothed
gearing on an cpler chreumierence, and the other can comprise an imer toothed gearhsg onan
turer oircumfersnce. It woudd in priseiple be sufficiem if one of the cnpaging structures
comprised an ongaging groove and the other comprised an engsging spline co-oporsting with
hie engaging groove, such thet the rotationad Mocking engagement would be embodied in the
aanner of a tongue-ad-groove conneetion. It would alse be possible o provide just one axial
recess and just ane axdal projection co-opevating with the axial recess a3 an engaging eloment
and engaging counter elasent on each of mutuslly fhoing front-facing sides of the engaging
structures, whesein the projection protrudes Inte the recess in the rotationsl blocking
sngagentent and thus efftety the rotativend shiving o the rotational blocking engagens
Circumfrential toothed gearings or at feast & phality of engaging grooves and engaging
splings or a plurality of recesses and projections in g preferably uniform distribution about the
rotational axis, are however preferred. Strictly in principle, the rotational block could also be
established by & blecking element which can be axially tnserted, for example a pin, a parailel
key, » dise spring or the like, which however would necessitate an additional process step
during sssexubly. One altermative, which s Hkewise advantageous with regard to being simple
to assomble by being axially pushed on, would v engaging structures, one of which
surrpands the other abowt the rotational awds, wherein the cross-sections of the engaging

structures which together offect the positive it devigte from 2 civcular shape and we for
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example polygonal, Forming the rotational blocking snpagement using mutually adapted
toothed gearings which encircle the rotational axis is however g particnlarly space-saving
variant which s also sumitable for wasemitting high wrgnes. Purthermore, a force-iit
engagernent would alse be conveivable, wherein one of the sngaging structures, which
sugreumds the other, could be fonmed 85 @ tonsing sleove, A force-fit rotationsd Mocking
engagement can however effeet gn undesirable redundancy or can alse neosssitate an
additionad assernbling step, if for example such & tensing sleeve, once pushed on, had » be
tonsed by means of 2 tensing means in order {0 extablish the rotational blocking engagement.
Since svery additional provess step in series production, in particolar mass production such ag
for cxample motor vehicle \g}mduatim - the preforved ares of application for the invention - i
repeated thousands or oven millions of Hmes depending on the size of the serles. sny

simplification In assembly represents & signifivans advantage.

H, as is preferred, the phase setter s embodied as g hydraulic phase setier, & comirel vabve
which vontrols the relative rotational angular position of the rotor can advaniageously be
arranged centrally, Lo, contrally in relation to the rotor and the stator and preferably alse In
redation to the cam shafis. A central control valve can in partivular alse proirade into the
second camn chafl. In such smbodiments, the second cam shaft is provided with a contead
hollow space which is open onthe front-facing end fwing the phase setter and inte which the
cantral comtrel valve protrndes and in which it can be fixedly connecied 1o the seoond cam

shaft, 30 as to fasten the phase seter to the shaft srrangement.

In embodiments In which the phase setler comprises @ contrel valve, which is centrad in
relation 1o the stator and the rotoy, for fluidically adjusting the retational asgular postiion of
the rotor, the contrel valve can advamtageously foun a vonnecting momber of the connevting
devive, expediently a serew cloment, and protrade finto 8 hollow space of the second cam shefl
and be fixedly comnected ~ expodicntly, screwed ~ o the second cam shaft in the hollow
space. A contral connecting momber, such as for sxample a serew eloment, which protrudes
through the rotor and inte the scoond cam shefl, i advantagesus for non-rolationally
conneeting the rotor and the second cam shafll and for fustening the phase senter, both as a

whole and also when such a connecting member is not 8 constituent part of & control valve.
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A contrel valve which is also advantageous for the purposes of the nvention is disclosed in
DE 10 2010 002 713, © which reference is made for advantegeows embodiments of the

condrel vadve,

iy preforred eimbodiments, the phase setier comprises » kaiching device which fixes the otor
mechanically, proferably in & positive £, in 2 particular rotational angular position relative to
the stater in a relessable lntching engagement and switches i & release state, which allows the
rotational angular position of the votor to be adiusted, when i i charged with a pressure fhdd,
The latching engagement is preferably ostablished when the phase setter Is assembled.
Latching devices sueh as van also by advaniageouddy realised within the framework of the
snvention ave disclosed v DE 10 2011 004 539 and DE 10 2010 053 883, 1o whivh reference
is made with respect o the latching devive, in relation to the coniral valve and also with
respoct o advantageous features of a prossure storage, incheding adjusting 2 lntching devies

and & presapes storage o each other,

The phase setfer can comprise g forston spring which tenses the mtor relative to the stader

towards 1 rotational angular end position. The torsion spring can advantagoously be provided

additionally or also instead of a latching devics,

It b abready beon stated thay the oopaging structures which are in the rolational Hlocking
engagoment when the phase setter is sssembded can in partivudar be mutually adapted spwr
toothed gearingy or wleo vrown toothed gendngs. I they are crown toothed gearings, then
during assembly, the crown-toothed engaging structure of the phase sefier is moved into the
rotational blocking engagement with the comespondingly crown-toothed cam shafl engaging
structiee o accordance with a claw coupling or radial tooth coupling. The fnvention
woderstands g crown toothed pearing to be any type of wothed geadng comprising a plurality
of teeth which axially project on & froni-facing side In a distribution about the rotational axis
of the phase setter, for example a Hind tothed goaring or any other type of faee touthed
geaving. The toothed gearings of the engaging structures can also be fuclined towsrds the
rotational axis, Le. can project tn both the axial and radial divection. One sngaging struohurs
can thery comprise tecth which projest radially outwards obliquely on a vonical font-facing
side, and the other engaging structure can correspondingly comprise teeth which protruds
radially tnwards obliquely on a facing conicdd front-facing side. Crown toothed gearings or

tace toothed gearings comprising teeth which project at least substantially axially only are
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however preferred. Crown toothed gearings in the narrower sense, in which the teeth
vorrsspordingly project on the respective font-facing side at least substantially axiallvonty,
can be mamdachwed, Leoo shopedin a simple way, A wtaliongl blocking ongagement
comprising crown-toothed or fave-toothed cugaging stractures in which the teeth project from
front-facing sides at least substantially axially only also has the advanisge that no additional
design speee ix roguired for the rotations! blocking engagement as viewed radially with
respeet to the rofational axis. As compared to spurtoothed engaging structures, which
themselves necessarily roguire a certain radial design space due fo the shafi-socket
arrangement, # 18 possible to improve or at least facilitate sealing off the pressure chambers of

the phase setter af otherwize identical dirsensions of the phase setter

In the sense that & small design space reguirement in the radiad divection i3 0 be sought,
eppaging stroctwes in which the sngaging eloments and engaging counter clements, which
gre in the rotational blocking engapoment when the phase setler is assemblad, project af least
substantially axially ooly on front-faeing sides which face coach other axially are 1n principle
advantageous. In view of the torgue load which the engaging structures have to withstand,
such cogaging sloments are preferably the wrially profecting teeth of toothed grarings whick

encircle the rotational axis, prefesably completely, Le. over 3860°,

The phase setter housing which encorapasses the stator can be rotationally mounted on the
rotor oF i the rotationg] blocking engagement with the cam shafl engaging structare and can
atherwise comprise no other rotationdd mounting, in particular in embodiments in which the
first cam shaft outputs onto the stator, e, in shich the phase sefier engaging structure acts as
a rotational slaving means for the stator. Instead, however, the phase setier housing which
cocpnpasses the stator can alse be volationally munmnted tn ao outer rotary bowring, be In g
rotary bearing which is external in refation to the rotational blocking engagement and the
arrangement consisting of the oy and the stater, and thus independently of the cam shaft
arangement. The phase setter housing can then be supported in the outer rotary bearing for
sxample on the machine housing, such gs for sxample on 8 ovlinder head or oyvlinder head
cover. Supporting i to an outer motary bearing Is in particulwe advantageous for embodiments
in which the drive wheel rotary-drives the first cam shaft via the stater, Le. in which the phase
setter housing outputs onto the first cam shafl, such thet the cam shaft engaging structure sty
a8 a rolationsd daving means for the cam shafl. In such embodiments, the drive wheel &

preferably connected nonrotationally to the stator, for oxmple fxedly joined to the phase
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setter housing or as applicable formed in cne piece directly on the stator or on & lateral cover

of the phase setter housing.

In preferred embodiments, the connesting devics -~ which fastens the phase setter (o the shaf
arrangement 8 relation o the axial dissotion and connecisthe rotor nom-motationally to the
second cam shalfl ~ comprises & cam shalt hollow space which extends on the axial ond of the
shaft arrangenvent v the second cam shaft which faces the phuse soiter and 5 open fowands
the phase sstier. The comnecting device alse comprises 8 connecting member, Le. a central
connecting menther such ay for sxample a contral fastening svrew, which provrades into said
hollow space and i fxedly comnected to the second cam shalt in the hollow space when
sssembled. As sleeady mentioned, the central connecting member can form the housing of a
cental control valve of the phase selter, Instead, however, the control vabve can glso be
arvanged owtside the armogement consisting of the rofor and stator, In such cmbodiments,
howsver, the pressuve fluid of the preferably hydraulic phase setier is also advandagopusty
guided contrally fnto the pressure chambers of the phase selter vig the region of the cam shafi
hollow space, 1.0, through the cam shaft hollow space and feed lines which are formned in the
rotor of the phase setter. In such embodiments, the contral conpecting menmber s not & valve
housing bt vather only substantially fulfils the function of immovably connecting the totor o

the sevond vam shafl

A first conueoting chennel can extend axially in the region of the cam shafl hollow space in
ordger 0 guide the pressure floid radially betwesn the second cam shafl and the connecting

-

nmember, wherein the pressure Hidd con be fod to the & least one orpreferably move than one
early sefting chamber of the phase setter or also t the at least one or preferably more thas one
late setting chamber through the first connevting chanmel, The pressure fluid can cxpediently
also be drained again from the coreesponding type of chamber, Le. cither an swrly solting
chamber or g Jale setting chambey, through the finyt vonmecting channel when the phase setter
is switched., Providing an axially extending connecting channel radially between the
connecting member and the cam shafl which surrounds the connecting member in the region
of the hollow space 1s i partioular advantageous for embodiments in which the control valve
15 not arranged centrally i relation o the phuse setter andfor the cam shaft but rather outside

the wrranpement consisting of the rotor and stator,



A sleeve strocture can be arvanged on the end of the second cam shaft facing the phase setter

alse such that o cannot be axially moved. The sccond cam shaft and the sisove structure ¢an
fogether delingate a sccond conmecting chanms! through which the pressure Hluid can be fad to
the at least one early seiting chamber ot alse to the at least ene late sefting chamber. If both
the axially extending st connecting chammel and the axially extonding sccond connscting
channel are provided, these connecting channels are fhadically sepamated, o, one of these
contrecting channels iy connectad to the early setting chavober or chambers only, and the other
iy connected to the late setting chamber o chambers only. The sleeve structure can extend
partially or completely to the cam shaft hollow space, in onder to fuidically scparate the first
connecting channel and second connecting channel from each other in the hollow space. In
such embodiments, the sleeve stracture serves a3 & separating sleeve. Instead, however, the
sloove structure can also be arranged o the outer clrowenforence of the second cam shadt, such
that the second connecting channel on the suter circumterence of the second cam shalt s
formed between the seoond cam shafl and the sleeve structure whith in this case is an outer

slpeve structue.

The first convecting channel or scoond connecting chanpel rospertively, can in partionlar be
an ansular space which extends excambrentially and completely around the rotational axis of

the phase setier,

in smbodiments in which the first conneoting channed is formed radially between the ceniral
connecting member and @ surrounding casing portion of the ssvond cam shaft, the cam shaft
holtow space can advantageousty exhibit & variable bollow space width and van iy particulac
be formed as a stepped bore. In such cmbodiments, the stepped hollow space oxhibits,
adjoining cach other, a larger width on its ond foclng the phase setter and a comparatively
sratier width in an axially sdicining portion Sfurther mway from the phase setter. The fxed
connection to the connecting mewber, e example g sorew connsction, is ostablished in the
poriion which exhubits the smaller width, when the phase setier i5 assombled. The first
connecting charmel extends in the comparatively widensd hollow space portion. Tn & preferred
development of such an arrangement, the afbresaid sleeve structure is then aleo provided as an
ovter sleeve structure In order to form the second connccting chanmel on the outer
circumborence of the seeond cam shafl between the second cam shalk and the outer slesve

sirueiure.



The invention relates not only 1o the shadt arrangement comprising the sssembled phase softer
but slse 0 & phase selter which is suitable for being assembled on nested cam shafls, The
phase setter coruprises & siator and & rotor which is arranged such that @ can be adjusted in s
rotational angle relative io the stalor gbord & rotational axis within o predetined angular range.
The stator is a votatiorally fored constituent part of a phase setier housing in which the rotor is
accommodated such that ¥ can be rotationally adiusted. Since the stator rotates topether with
a fivst cany shaft of the nested cam shafls when the phase setter iy assembled, the phase setter
housing i rotationadly symmmetrical in relation o the rotationad axis of the stator. The phase
setter also comprises 3 gonneciing member Br norerotationally fastening the rotor © another,
second cam shall of the nested cam shafls, I g5 has alveady been deseribed with respect to
the devive, the phase setier covaprises o central control valve, a valve housing of the contred
valve can advantageously form the connecting mensber. In accordunce with the vention, the
phase setter compwises 8 phase setter engaging structure witich s sotationally fixed to the
plase setfer housing and comprises at least one and preforably more than one axially
extending engaging element for establishing a rotetional blocking engagement which is based
on & positive fit. When assembled within the device described, the phase sotter engaging
stracture forms the engaging structurs of the phase setfer which s in the rotationsl blocking
engagament. The phase sefter engaging structige is provided on the phase setier howsing and
adapted in shape n such a way that when assenmbled, and together with an engaging counter
eloment of the can shafl assigned o the stator ~ the cam shafl ongaging structurs ~ i
commnects the stator, secured ggainst rodating, to the fest cam shaft i a positive £ The phase
sefter engaging structry is shaped such thet # can be pushed axislly into or onto a cam shaf
engaging structure which is rotationally fixed to the fiest cany shafl, when the phase setter is
assowabled, in exder to ostablish the relativenl HMocking cngagemcnt. The phase sciter
cngaging structure is preferably shaped such that it can be moved into the rotational Mecking
engagement by an axial near movement of the phase settor relative to the first cam shaft.

I order to form the phase settor engaging structurs, an axially projecting ting can be formed
ot the phase setter housing or joined to the phase setter housing, wherein g front-facing side
or equally preferably gn inner or outer annular cireumference of said ring & for example
provided with a toothed gearing, advantageously a toothed gearing which encircles the
rotationad axis of the stater, The ring proferably extends civeunafersntially, over 360°, bt can

in principle also be formed as o partial ring only. This also applizs 1o the toothed goading, fe.



it can be provided such that it partially or preferably completely encireles the rotational axis,
A phuse sctier ongaging structore compuising cngagiug elements which project at least
substantially axially, such as in ponticnlyr a crown othed gesrmg, can however alse
advantageousty be formed directly on 2 front-facing stde of a lateral cover of the phase setiey
housing which faces the shall arrangement. Such g phase seiter engaging structure can also be
formved i a recess formed on the front-facing side of the cover, for oxample 8 cireomferentind
graove on the front-factng side or a collar which radially frees the shoft arvangement divectly,
radially on the inside of the cover, in prder 3o reduce the design space reguired in the axial

direction for the rotational blocking enpagement.

Where featuves of the components of the phase setier, sieh gy in partionlar the stator, the
phase sefter housing, the rotor, the connecting member and the phase setier engaging structure,
any disclosed y conncction with the devies, 1o the phase scterwhen assewbled, the

statements madde in this respect also apply i relation o the phase senter #tselfl The phass

setier is proforably provided for use within the device in sccordance with the invention,

{ither advantageons foatures are also disclosed in the seb-claims and combinations of them,

An example embodiment of the invention 15 described below on the basis of figures. Featiwes
disclosed by the example ombodiment, sach individually and in any combination of features,
advantageously develop the sehicct-matter of the claims as well as the cmbodiments

dosoribed sbove. Thers in shows

Figuee 1 a phase setter of & Hrst example embodineny, which is arranged on an axdal end
of nested cam shafls in ovder o adiust thelr rotational angle, in a longitadinal

seotion

Figwe 2 the phase setier in a crosy-section;
Figure 3 & crossesection in which the phase sefter is v 2 rotationally secured, axial

transhatory engagement with one of the cam shally;

Figure 4 the cam shafls and the phase seiter in ancther longitudinal section;
Figure 5 the phase setier together with o shafl srrangement which comprises a modifiad

can shaft;

el

Figwrs the phase setter itself)

Figure 7 2 phase setter of 2 second exanple smbodiment, in 2 longiudingl section;



Figure 8 the end of the cam shoft arrangement of the second example embodiment

which faves the phase setter;

Figure ¥ a phase sefter of 3 thivd example erbodiment, in  longituding seotion;
Figure 10 an example of an engaging structure comprising teeth which waelly profect on

a front-facing side; and
Figure 11 another example embeadinient of an ongaging structure comprising teeth which

axially project on 3 font-faoing side

Figure 1 shows a fost exanple enbodiment of a device in avcordance with the nvention
comprising nosted cam shafts 1 and 2 and a cam shaft phase setier § which is arranged on an
axial end of the shafl arangement formed by the cam shafts 1 and 2 and serves o vary the
riationl angular postion which the cam shalls 1 and 2 exhibit selative to cach other, The
flrst carn shaft 1 forms an outer shalt in the shadlt srrangement or at least compeises an vuter
shaft portion af the axial end at which the phase setter § is armanged. The second cans shaft 2
forms an jnner shadl, which extends ot least substantislly within the first cam shaft 1, in the
shafl arrangement or at least comprises an inner shafl poriion, which extends in the outer shall
portion of the cany shaft 1, af the axiad end of the shefl srrasgement at which the phase setter §

is arranged. The cam shafts 1 and 2 can be jointly rotated showt 8 common rotational axis R
relative te each other within a rotationsl angular range which i3 predefined by the phase setter
3, inorder to be able to vary the control times of carns of the cam shaft 1 as compared to catns
of the cam shaft 2 and thus the assigoed valves, The device is g constituent past of a
combustion ongine, for example a drive motor of a muotor vehicle, The shaft arvangement is
rotationally mounted i or on a machine housing M of the combustion engine, for example in

or on 8 eviinder head.

The phase setter 8 comprises a stator 3, which tegether with a stator cover 4 gnd a stator cover
3 forms a phase setfer housing 3, 4, §, and g rotor % which can be rotated back and forth abowt
the rotational axis K relative © the phase setter bousing 3, 4, 5. The stator 3 I8 joined to the
stator covers 4 and § on its front-facing sides fixedly, Lo, immovably relative to the respective
stator cover 4 and 5, The stgtor 3 andfor the phase setter housing 3, 4, ¥ is rotary-driven showt
the rotational axis R by a crankshaft of the combustion engine, vig @ gear system and in a
predefined rofational speed relationship fo the crankshall, and slaves the retor © when # is
rotary-drivens. I order to vary the relative rotational angolar position of the cam shafis T and

3, the rotationad anguler pusition of the rotor 9 relative o the stator 3 can however be adjusted.



The rotor 9 18 non-rotationally connected to the cam shaft 2 and — oy i preforved but merely
by way of example ~ alse connected 1o the cam shafl Isuch that # s axially fixed, e axially
immovably relative to the cam shafl 2, lo g rotational blocking enpapement, the stator 3 is
connected to the cam shaft 1, secwred ageinst rotating, fe. cannet be rotated showt the

rotaticare! gty R relative to the Hrt cam shaft .

Figure 2 shows the phase sefter in g cross-section. The stator 3 is formed a3 & hollow ring
comprising stator jaws which project imwards, fowards the rotational axis R The otor @
correspondingly comprises a rotor hub and rotor vanes which project outwards from the rotor
fub, The stater jaws delineate prexsure spaces for a hydrenlic prescure fhild in the
circumferential dircction. The rotor vanes sach protrude outwards between two adjreent stalor
jaws and cach sub-divide one of the pressure spaces delineated by the stator jaws into an sadly
seiting chamber Xy and a late setting chamber Ky If the sarly setting chambers Ky ave
pressurised and the nle setiing chambers Kowre rolioved, the rotor 9 rotptes relative to the
stator 3, clockwise in Figare 2, at most up to the ecady position gssumed in Figwee 2. e e
setting chambers Ky are pressurised and the early setting chambers Kyare rebieved of pressore,
the rotor B rotates atielockwise, at nost up o 2 late positien. Charging the early sefting
chantbers X with prossure adinsts the cam shaft 2 relative © the cam shaft T in o Ieading o
Teacly” divegtion, due o its rotationally fixed conneotion o the mtor ¥ A rolative rotational
adinstment tn the other rotational divection corresponds to g delay or adjusiment of the cam
shaft 2 i a trailing or "laie” direction. The cady position and the late position are cach
predefined by an shutting contact. In sach of the two sndpositions, at least one of the rolor
vanes 15 proforsbly in an abutting comtact with one of the ststor jaws. In prefered
ewbodimnents, the rotor 9 can nat ondy be rotationally adiusted back and forth between these
two rotational angular end positions relative o the stator 3 but can also be hydraplically fixed
in any ntermediaie position by contespondingly charging both the early seiting chambers Ky

and the late setting chambers Ko with prossaes,

The phase setter § comprises a conteol valve 20 which is centeal fn relation to the slatorrolor
arrangenent 3, 9 and conprises ¢ valve honsing 21 and a valve plston 22 which is ammnged in
the valve housing 21 such that # can be axially adjusted back and forth. The valve pision 22 is
hollow aud comprises an axially sxvending hollow space 23, The contral valve 20 comprises 2
valve inlet Py on an end facing the cam shaft 2, and a piston outlel which leads radially

through a easing of the valve piston 22 which swrrounds the hollow space 23, The other axial
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end of the valve piston 22, which faees away from the inlet Py, comprises a coupling member
25 for coupling 1o a settiog member which axially adjusts the valve piston 22, The voupling
montber 25 acls gs an operating plunger of the valve piston 22, The coupling member 28
peotrudes through a front-facing closure wall 26 of the valve housing 21, The front-facing
closure wall 26 surronnds the eoupling member 28 n a tight it and provides for o Suld<proat

closure of the valve houstng 21 despite the coupling moember 25 being able to be moved back
and forth. The sctiing member is by way of exauple, and as is preferred, an slectromagnetic
setting mernber- i the exawple embodiment, an gxial stroke clectromagnet — compriging a
gorl 37 twoungh which cuvrent can be passed and an anchor 28 which the coll 37 surrounds.
The coll 27 is non-rotationally comnected o the mackine housing M of the combustion engine.
In the exsmple embodiment, the coil 27 8 novvrotetionally connected to anattachenent
housing 18 which iy asserubled on the machine housing M and covers the phese setier X, The
sachor 28 can be axially moved relative to the coil 27, The aochor 28 and the coupling
member 35 are in 2 coupling engagement which is formed a3 an axial pressure contant, When
current is passed through the coll 27, & setting foree which is divected axially towanls the
coupling 1 mbe@‘ 25 acts on the ancher 28 and ~ in the coupling engagement, which is 3

sudely axial pressure contaet - on the coupling member 35 and thus o the valve pisten 28,

The control valve 20 comprises g spring meber 24, the spring foroe of which counters the
setting force of the electromagnetic seiting momber. The spring member 24 is dirently
supported on the valve housing 21 snd supported in the divection of the electromagnstic
setling member on the valve piston 22, The clectromagnetio setting member is actimied, Le
current 13 passed through It by 2 controller of the combustion engine. I is preferably setuated
using & characteristic dlagram which is stored In & memory of the machine controller, for
example a3 g function of the wotational speed of the cranksha®t, e load or ather or additional

purameters which are relevant 1 the operation of the combustion engine.

Presyure Hoid for controlling the phase setter B can be fod centrally and in the axial divection
to the contrel valve 20 via the infet Py, The pressure fhiid is guided via the shaft arrangement
tnto the central hollow space 2a, from where it flows axially through the valve inlst P, into the
piston space 23, The Huid can in particular be a lubricating oil which serves to lubricate the
combustion eogine and cgn alse for example serve o Jubricate a pivot bearing of the shaft
arrangement. Via apertuees 23a formed in the casing of the valve piston 22, the prossure Huid

Hows fror the plston space 23 either to the early setting chambers K, via foed channels 9.1 or
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i the lxle setting chambers K; via feed channels 92 (Figure 2}, depending on the axial

position of the valve piston 22, The valve housing 21 comprises ports, which lead through its
casing, for feding the pressurs fhuld fo the sctling chambers K and Ky and deaining the
pressure Huid from the setting chambers K¢ and Ka. An outlet § serves the purpose of draining,
as will be described below. Further details and advantageous features of the control valve 20
are described in the aforesaid German patent application DR 10 2010 002 713 and alse in the
two other applications mentioned, Lo DE 10 2011 004 339 and DE 10 2010 053 685, o

which reforonce {s made in this respect.

Iy the example embodiment, the prossure fluid &y fod vin the machine housing M. The
attachment housing 18 comprises a pressure storage 29 for the phase seter § which is
conpecied to the pressure fluid feed line of the machine housiog M via a fluid channel 19
formed in the attachment housing 18, If the phase setter 8§ does not have & pressure storage of
its own, the fuid channel 19 in the anachment housing 18 can be omitted. In a modificstion,
the pressure fluid for the phase setter § can be fed to the sitachment housing 18 which for this
purpose would comprise @ pressure fluid port and preferably aslso & blocking member
upstrogm of the pressuee storage. Instead of anv oxtornal port on the aitachment housing 18,
however, the pressure fluid conld in another modification alse be fod via the machine housing
M, initially via the bocking member to the pressure storage and from the latter contrally hack
via the machine howing and the shaft arvangement, as is preferred, to the control valve 20,

The phase setter 8 is connected to the second cam shaft 2, non-rotationally and- a3 i
preferred but merely by way of example — also such that it ix axdally fixed, by means of a
connecting member 210 A from axial portion of the comaecting member 21 protrudes into 8
central hollow space 2a of the vam shaBl 2, where it Is Sxedly connected w0 the cam shaft 2 by
means of a serew connection 14, The connecting member 21 presses the rotor 9, axially fixed,
against a front-facing wall of the cam shafl 2 and thus provides the rotationally fixed a5 well

as axtally fived connection between the rotor 9 and the cam shafl 2.

The stator 3 is conneeted, seoured against rotating, to the fivst cam shaft 1 in a positive fit. For
the positive-fit connection, an engaging structure & of the phase setter § which is rotationally
fixed to the stator 3 and an engaging structure 12 which i3 rotationally fixed to the fisst cam

shalt 1 are in a rotational blacking sngagement, which is based on g positive 8, with each

other. The phase setter engaging structies 6 is provided on the phase setier howsing 3,4, 8, It
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encircles the rotational axds R The cam shall enpaging stnwinre 12 i likewiss

sirenmivrential and, iu the rotational hlocking engagement, overlaps axially with the phase

¢ structurss 6 and 12 can moesh in a posifive fitand g

&

sefter engaging structure &, The engagian
foree i 1o the rotational Bocking engagement, in onder to form a plug connection with sach
other; more prefombly, however, the rotationad Mocking engagement is based on g positive it
enly or at least most prodominantly on g poattive i, such that the engaging straptures 6 and
12 sogether form o prismatic joint, with the rotational axis R as the joint axis, The scrow
connection 14 with the cam shaft 2 provides for the axisl fixing. In such embodiments, small
axial refative movements between the ongaglog structures & and 12 which may be roquired

gar occar in the prismatic joint between the engaging structures & and 12,

The phase setler enyaging structurs § 1 formed on the phase setter housing 3, 4, 5 as an
axially projocting ring on the front-facing side which faces the shaft arrangement, whersin
said ving s formed — ag is preforred but werely by way of example — in pue pioce on the stalor
cover 3 which faces the cam shafts 1 and 2. The cans shaft cngaging stnctiwe 12 is formed by
the deive wheel 18, on an outer chrowmference of the deive whesl 1¢ in the example. By
reversing the set of clircumstances, however, it would also be possible to form the engaging
eircanforential surfaos av wn outer circumibrential surfiwe of the phase sstier engaging
structure & and, cerrespondingly, the engaging chownferential counter surface as an inner
eircurnforontial swiaoe of the drive wheel 10 or wther comesponding structure which s
rotationadly fixed 1o the cam shaft 1, Preforably, the engagiog strctures 6 and 12 ave axially
short and shaped as stubg; in principle, however, other geometries are alse congeivable. In g
modification, the engaging circumferential surface of the engaging siracture § could also be
formed in the axial region of the dise-shaped stator cover 5 nstead of un an axially projecting
ring. Forming the engeging structore & on a ring which axially projects on the outside nron a
comparable projection does however have the advantage that in the dise-shaped reglon of the
stator over 5, pressure fluid can be drained towards a pressure fudd reservolr, for example an
oil sump, via the hollow space which arises around the shafl arrangement f the axisl level of

the stator cover 3. The pressure fluid which flows off from the phase setter 8 is dealoed vis an
outlet & which extends between the engaging stractures ¢ and 12 in the rotational blocking

engagement, L. the outlel 8 serves to reliove the phase setter § of pressure,

Figure 3 shows the rolational blocking enpagenent in a2 cross-seetion. The clrouwmndorential

surfaces of the enpaging structures © and 12 which are in the rotational blocking cngagement,
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e, the engaging circomferential surface and the engaging chrounferential counter surfice, are
cach provided with a toothed gearing which encircles the rotational axis R ~ the phase setier
eugaging structure § with an mer othed gearing 7, and the cam shafl engaging structure 12
with an onter toothed gearing 13, At least one tooth or more preferably more than one tooth of
one or optionally both of the toothed gearings 7 and 13 is levelled, preferably down o the oot
cirele of the rospective toothed gearing, such that gaps which extend axially through the
rotational blocking engagement formed solely a3 a slaving engagement, or at feast voe such
gap, iv‘are maintained and forny's the outlet 8. In order to form the cutlet 8, and as is preferred
but merely by way of example. enly the toothed gearing 7 of the phase setter engaging
structuee 6 s provided with one or more levelled teoth andfor one or more elongated tooth

gaps, v order to form the outlet 8.

In & second and/or doal function, the drive wheel 10 forms the cam shaft engaging structure
12, Its primary function is that of a drive wheel Ror the shaft srrangement. The shadt
armngement comprising the cam shafts 1 and 2 is rolary-driven from outside the shaft
arrangement via the drive wheel 10 which is rotationally fixed to the cam shaft 1. In the
sxample smbodiment, the set of cirourastances s such that an additional cam shaft 15 or camy
shall arvangement for controlling other valves of the combustion engine s rotationally
mounted in paraliel alongside the cam shafis 1 and 2. The cam shall 15 or shaft arrangement
15 18 votary-driven by the crankshaft and cutputs onto the deive wheel 10 vig an output wheel
16 which ix rotationally fixed to the cam shafl 15 or additional shaft arrangement. The whesls
10 and 16 are outer-toothed spur wheels which roll off on each vther i toothed engagement
via thelr spur toothed gearing 11 and 17, In modifications of the drive srrangement, it would
for example be conceivable to provide the phase sciter engapging structwre & with an cuter
teothed  graring instead of the rotational Mocking onpagement in acoordance with the
invention, In order to deive the stater 3 directly from the cutput wheel 16 in a roiling
cugagement. For this purpose, the vuter foothed gearing 17 of the culput wheel 186 would
merely have to be elongated inte axial overlap with the engaging structures 6, Rotary-driving
the phase setter 8 using & ponsrolling slaving engagement ~ the rotational blocking
engagernent in accordanve with the invention — does however have significant advantages,
There is solely # transmission of torque, without any rolling engagement, The radial tolerance
chain s shorter, henee tolerance problems are fower. In another modification, the output
wheel 16 conld output onto the phase setter § only In the rolling enpagement, the engaging

structure of which could lkewise be provided with an outer toothed gearing for this purpose,
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in order to output onto the cary shaft 1 via the rotational Blocking engagement, as in the
example embodiment. Due 1o said disadvantages, namely the rolling engagement of the phase
setter § and the elongated radial tolerance chaln, such 8 modifivation would however alse
appear nferior to ouiputting onto the shafl serogement enly and to the transmdssion of torgue
anto the phase setter § solely in the now-rolling slaving cngagement. Ancther disadvantage
would be the more difficnlt assenbly of the phase setter 8.

For it is possibledue to the inveniion, to simplify assembling & phase setter on an axial end of
a shaft arrangement of nested cam shadts 1 and 7 and consequently reduce costs, The phase
setter 8 i3 sssembled on the shaft arvangement largely as an assembly unit, The assembly unit
ﬁ@m;;rises the phase setfer housing 3, 4, § together with the engaging structure §, the rofor &
which is accommedated o the phase setter housing 3, 4, 5, and optionally the central conteol
valve 20 together with the valve housing which forms the central connocting member 21, As
can already been sven from Figure 1, this assembly unit is positioned on the end of the shaft
arrangement by pushing the phase sefter engaging structure & into the rotational Mocking
engagement with the cam shaft engaging stracture 12, Onee it is positionsd, the connecting
member 21 18 fixedly connected, for example serewed, to the cam shaft 2. If the connpoting
member 21 i correspondingly shaped, the otor B is pressed, axially fixed, agaiust the cam
shaft 3 during when connected and is thus comnected, rotationally and axially fixed, w the
cam shall 2. The sssombly unit as 2 whole is therefore also completely assembled. It then
mercly remains for the attachunent housing 18 to be fastencd ®v the machine housing M.
Fastening the attachment housing 18 also simultaneously assembles the electromagnetic part
of the contral valve 20, and the phase setter 8 is complete. fn ovder to refnfores the frictional
it between the cam shaft 2 and the rotor 9, g friction dise which increases the fHotional
moment can be arranged botween the axial font-facing surfaoes which are in the frictional it
Alternatively, the frictional moment can also be Increased by filling with a frictions] mixture
which containe solid particles — hard material paeticles which embed themselves in the front
facing surfaves which axially face cach other. Suitable mixtures and frictional compesites are

described in [ 10 2010 003 574.2, to which reference is made in this respeet.

Figure 4 shows the device in another longitudinel section. As in Figure 2, w latching device 30
can be seen in the longitadinal seotion. The stator 3 and the rotor 9 are mechanically fixed ina
particular rotational angular position relative to cach other by means of the Intehing devies 36,

tn order in particular o prevent oscilfations of the rotor § relative to the stator 3 in starting
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phases of the combustion engine. In the example embodiment, the roter § s latched I the
carly position. Latehing in the vacly position, though prefurred is merely by way of exanple.
The latching device 30 comprises u first latching member 31, for example in the form of a
latching pin which is guided by the rotor 9 such that it can be Hoearly moved axdally back and
forth, and a socond latching member 32, for example sn engaging opening, which &
rotationally fed to the stater 3. The i&tehiag mwesaber 32 i formed o the phase seter
bousing 3, 4, § — in the wxample, in the stator cover 3§ ~ on & fon-facing side axially facing
the latching member 31 In the latching engagement, the latching members 31 and 32 co-
operade in & positive §it. The latching member 31 s tensed into the latching engagement by a
spring mentber 33 and can be moved in the vppostte divection, vut of the lstching engagement,
by belog charged with pressure fluid. The latching engagement s @xp&*ﬁim{iy established

whas the phase setier 8 Is assembled.

Figure 3 shows the device in @ modification in whick the engaging structure 12 45 formed on
an end plece la of the cam shafl 1. The end plece 1a is & sleove body which Is joined,
rotativnally and axially fixed, to  pipe portion of the cam shaft 1, preforably in & mavenial §it.
The material-it connection is denoted by 1b, It is preferably a welded connection; o soldered
conpection would also be conceivable. The shall end piece Iz also dirsctly formg the drive

~

wheel 10 in one plece with the snpaging structipe 12,

Figure 6 shows the gssembly anit which comprises the phase ssiter housing 3, 4, 5, the rotor %
and the control valve 20, As shown, the assembly unit can be positioned on the end of the
shafl arrangement and moved along the rotational axis R towards the frontfacing end of the
shafl arvangement by an axial translatory movement, whersin the sngaging stracture 6 can be
moved inte the rotationat blocking cngrgement with the can shafl engaging structare 12, The
stator-rotor armangement alveady protrades through the vontrol valve 20 in Figure 6, such that
when the engaging steucture 6 s pushed on, the connecting member 21 andfor valve housing
21 iy alse directly moved into the ceniral hollow space 2a of the cam shalt 2. The controt
abve 20 and/or the connecting member 21 formed by i can however also only be sdvanced
into and through the statorrotor arrangement 3, 9, up to the hollow space Za, onoe the
rottional blocking engagement has already heen established. A connecting portion of the
valve housing andfor connecting member 21 {s denoted by 2z and is formed as g threaded
portion in the example embodiment. The thread is not however illustrated in Flgure 8. The

rotational symmetry of the phase setter housing 3, 4 5 van alse be seen in Plgure &,
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Figure 7 shows a shaft arvangement together with a phase seiter ¥ in g second example
embodiment. The phase sefter is again a fluidic swivel-wane phase setter compiising a stator 3
and & rotor 9 which form early and late selting chambers, as has been described with respect
to the first example embodiment. Ove of the esrly setting chambers Ky as well as one of the
feed lines 9.1 fo the sardy seiting chantbers Ky and one of the feed Haes 9.2 o the late sstiing
chambers Ky can be seen in the section in Figove 7. The feed Hoes 9.1a0d92 guide the
pressure fhuid from a central inner region of the device ontwards to the assigned eady and late
setting chambers. Laterad stator covers 4 and 5 of the stator 3 again forny the phase setter

housing 3, 4, 5.

Uinlike the first exanple embodiment, the rotational Mocking engagoment between the stater
3 and the first cam shaft 1 is not formed by means of spur toothed gearings but mther by co

operating crown toothed geerings or faoe toothed gearings 43 and 47, &s in the first example
smbodiment, the toothed gearings 43 and 47 can encivele the rotational axis B completely, Lo
over 360°, in g uniform pitch. The toothed gearing 47 is provided on & phase seiter engaging
structure 46 formed on the cover 5, and the toothed gearing 43 is provided en a cany shaft
engaging structure 41 which i3 non-rotgtionally arranged on the outer circnmibrence of the
can shafl L When the phase setter 8 is assembled, these two engaging structures 41 and 46
co-operate by means of their woothed gearings 43 and 47 in the manner of 2 claw coupling or
radial tooth coupling. Establishing the rotational bocking engagensent by means of teeth ~ or
in more general terms, projections ~ which project at least substantially axially hes the
advantage that the stator cover 3 which forms the engaging structure 46 can form a longer
sealing gap 3o with the rotor 9 which profrudes between the covers 4 and 5, st otherwise
identival dimensions n the vadial direction, than if the roational blecking engagement is
satablished by means of spur touthed gearings which project radially on circuniferemial
surfaces. A sealing gap which is comparably long radially conld only be realised with spur
toothed gearings by manufacturing the cover § with a more complivatedgeometry. Axially
prejecting engaging elements such as for example the teeth of the toothed gearing 47 can alse

be formed in 8 particwdarly simple way, for example by compacting and sintering,

The toothed gearing 47 is formed in a recess of the cover § which faces the shaft arrangement
I, 2 and encircles the rotational axis R, In the example embodiment, the recess is a collae

which encircles the rotational axis R and opens axially towards the cam shaft engaging
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structirs 41 and radially inwards, Lo towards the rotstional axis R, Since the face toothed
gearing 47 or otherwise confipured enpgaging surface 18 formed with axial projections i a
recess andior axially recessed region of the phase setter housing 3, 4, §, the phase setter § can

e kept to a design which is axially sheat in the region of the rotational blocking engagement,

The phase setter 8 of the second sxample cwbodinment comprises @ conteod valve 38 which s
arranged socentricatly in relation o the arangement consisting of the stator 3 and the rotor &
The control valve 35 i aranged near the phase setter 8 in the machine bousing M, for
sxample a oylinder head or eylinder head cover, In the second example embodiment, the
pressuwe fnid i3 again fod {o the saely setiing chanbers and late setting chambers ~ and also
drained from these pressore chambers sgein when the prossure s wolieved ~ twough the
region of the contral hollow space 20 of the cam shaft 2, 4 controlled by mears of the control

valve 35,

Feed channels 36 and 37 ave formed on the shaft end of the cam shiafls 1 and 2 and conneet
the control valve 3§ to axially extending comecting chavnels 48 and 49, The foed channels 36
and 37 are both shows It continuens lines, The foed chanmels 36 and 37 are however actually
offset axially with respect to each other in the axial divection of the control valve 35, {e. 85
viewed perpendicatar (o the plane of representation. The vonnsoting channel 48 extends in the
hollow space 29 of the cam shall 2 up ® the feed lines 9.1, L8, it conneuts them to the contred
valve 335, The commocling chamnel 48 extends, as viewsd madislly, betesen & central
conmecting member 48 - which, due 1o the eccentrie wrangement of the conirgl valve 35 i
the seecnd example embodiment, only fdfils the fuction of fastening the phase setter § - and
2 casing portion of the carn shaft 2 which swerounds the comnecting member 45, The
sonnecting chanmel 49 extends, oy viewsd radially, between the outer ciroumitrence of the
gan shall 2 and @ sloeve structure 42 which i3 immovably jolned o the cam shaft 2 on the
outer shroumfsrence. Bach of the two connecting channels 98 and 49 is formed as an annular

space encircling the rotational axis B,

The hollow spave 2a is formed i the cam shaft 2 as & stepped bore and comprises one larger-
diameter hollow space portion which is near the phase setter § and open towards the phase
setter 8, and one smaller-diameter hollow space portion which s distanced from the phase
setter 8. The comnection between the vam shaft 2 and the connecting membor 45 is established

in the smaller-diameter hollow spave portion. The connecting channel 4R extends in the
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larger-diameter hollow space portion. In the example embodimen, the connecling member 43
also comprises 8 stem poriion in the overlap region with the connecting channed 48, whereln
the diameter of said stem portion iy smaller than the diamster of an adivining stent portion in
the region of which the connection to the cam shaft 2 i esiablished. Since the hellow space
portion facing the phase setter 5 Is widened, however, it s not nocessary required for the
connseting member 45 o additionally also comprise g smaller-dlameter stem portion In the

overlap region,

A shaft seal, which i denoted by 44, iy wranged between the machine bousing M and the
phase seiter housing 30 4, § in onder ©0 seal off & spave which remains around the rotational
blocking engagement botween the phase sotfer housing 3, 4, § and the machine housing M In
order to drain presauve fuid which bas entered this spaee, Le. o onder to be able to reliove the
space of presswes, ore or more relfeving channels can be provided in the maching housing M

and port into the xpace.

The cam shafl 1 is supportad, such that & can be rotated, o the machine bousing M via the
engaging strpctore 41, for which purpose e ongaging structure 41 forms a rotwry slide
bearing 38 with the machine howsing M. Instead of a rotary slide bearing 38, the cam shaft 1
could also advantageously be supported on the machine housing M in a roll bearing via the
cngaging structure 41, A rotary bearing, for example a roll bearing, coudd be provided instead
of or o addition to the shaft seal 44 in crder to support the phase seiter housing 3, 4, 5 offihe
sevond example smbodiment radially on the maching housing M by meany of a rotary bearing

and thus relieve the engaging structures 41 and 46 In the rotational blocking engagement.

Another difference with respect to the first example cmbodiment s that in the scoond example
envbodiment, 3 drive wheel 40 s pon-rotationally connected 1o the stator 3 and, as s preferred
but merely by way of example, is alse areanged v axial overdap with the stator 3, such that the
shaft arvangement 1, 2 is rotary-driven via the phase sstter 8. The stator 3 onlpuis onlo the
cam shaft 1 in the rotational blocking engegement and alse omie the cam shaft 2 via the rotor

Figure 8§ shows the end of the shaft arrangement 1, 2 which faces the phase seiter 8, without
the phase setter 8, Le. before it has been assembled, such that the stepped cam shaft hollow

space 2a can clearly be seen. The sleeve-shaped casing portion of the cam shaft 7 which
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surrounds the connecting vhanne! 48 once assembledand extends over the axial length of the
larger-diameter hollow space portion i denoted by 2b. The conmecting channels 4% and 4% are
fluidically separated from each other i the vegion of the cam shall 2 tn @ particalarly simple

design by this casing portion 2b which Is formed in one pioce divscily by the cam shadt 2.

Aside from the differences deseribed, the device of the sccond cxample embodiment can
correspond o thet of the frst example erabodiment, such that reference s made in this respact

to the statements made with reapect to the fivst example embodiment.

Figure ¥ shows g shall arangement 1, 2 comprising & phase setter § of 2 third example
erbodiment. Similarly to the second example embodiment, a drive wheel 5§ drives the cam
shaft 1 via the stator 3 and the rotationsd hlocking engagement between ongagiog sirctores
51 and 36, The engaging strocture 31 forms o rofationad slaving meany for the cam shaft 1L A
contrel valve 38 is arranged in the machine housing M, in accordance with the second

ample embodiment. A shaft scal, which seals off a space which remains around the
retational blocking engagement between the maching h{sw\mg M and the phase setter housing
3,4, 5, is denoted by 34, As in the seoond oxample embodiment, the phase seifer housing 3, 4,
5 thus forms a rotating cover which seals off o fluidic part of the device gt the axial end of the
camn shafts 1 and 2. One or more pressure relieving channels can be provided in the maching

housing M i order © reliove the space sealed off by means of the shaft seal 54 of pressure

The cam shafl  is supported on the machine housing M such that it can be rotated, in ity axigd
end region near the phase setter &, by mears of & retary bearing 39, The rotary bearing 39 isa
roll bearing, for example & needle roll bearing. Instead of the roll bearing 3%, the cam shaft |
could however also form g rotary slide bearing with the machine housing M, 3¢ in the second
cxamnple embodiment. fnstead or in addifion, & rolary bearing conld be avanged axially

alongside the shaft soal 54, iy order © support the rolary-driven stator 3 andfor the phase
setfer howsing 3, 4, § on the machine bousing M. Detalls concerning the seal st 54 and the
fixed connection betwsen the stator 3 and the drive wheel 50 can be scen i Figure 9. As aleo
in the sceond example embodiment before, the rotational blocking engagement is effected by
moeans of crown toothed gearings or face toothed gearings 33 and 57 which are formed on
fromt-facing sides of the stator cover § which face sach other and — unlike the second example
embodiment — directly on the cam shalt L An engaging structure 58 which comprises the

tonthed gearing 37 & provided in the form of an senular stub on the side of the cover 8
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radially on the mside, while the toothed poaring 53 is formed divectly on the froent-facing side
of the casing of the cam shaft T which faces #. The end of the casing of the cam shaft § forms
the camn shalt engaging structure 81,

in the third example ewbodiment, the soceniric control valve 33 is again conneeted to the
parly setting chambers and late setting chambers of the phase setter § via connecting channels
39 grd 59 which axially extond o the region of the hollow epace 2a of the cam shaft 2. Unlike
the second example cmbodiment, & sleeve structurs 52 which fuidically separates the
connecting chanmels 38 and 59 from cach other within the hollow space 2a is arranged in a
pertion of the cam shaft hollow space 2o which s widened In torms of ity diameter. The
connecting chanvels 58 and 39 cun advantageonsly be formed as anmalar spaces which extend
circumferentially around the rotational wds R, In the thind exarmple srobodiment, the ey
sonuecting channel 58 extends between the connecting member 5§, which corresponds to the
sonnecting meaber 43 of the second example embodiment, and the inner sleove structurs 52,
The connecting chanmel 59 extends between the sleeve structure 32 and the surounding

3
z

casing portion of the cam shaft 2. As in Pigure 7, the feed channels 36 and 37 which lead to
the connecting charmels 58 and 59 are again shown by continucus lines in Figure 9, although
the two feed channels 36 and 37 are offset with respect to sach other in the axial divection of
the control valve 35, L. oxhibit a distance from each other as viewed perpendicdler to the

plane of representation.

Figure 10 shows an example of & proferred embodiment of @ engaging structues comprising
axially extending enpaging elements. In the example, this iy a crown tonthed gearing, It is
assumed in the example that this is the engaging stricture 48 or 56 of the phase setter § of the
secord or third example smbodiment. The soothed gearing itsell is comespondingly denoted

by 47 or 57, respectively,

Figurs 11 shows another example of engaging structures comprising axial projections. I the
example of Figure 11, these are Hirth toothed gearings which are in the rotational blocking
engagement, whersin the roference signs of the sccond and third examiple smbodiment are
againt used by way of example. Only the face toothed gearing 47 or 57 of the phase setter

engaging strocthure 46 or 56 can be seen, which is i the rotational blocking engagement with

the corresponding face toothed gearing 43 or 53 of the respective cam shaft engaging



52

3

steuetare 41 or §1, respectively. As mentioned, the toothed gearings 43, 53, 47 and 57 are for

example Hirth toothed gearings.

it shonld be noted that the cngaging stroctures § and 12 of the first example embodinent can
be replaced with engaging structures comprising aoial projections and recesses, In panticular
crown toothed gearings or fice toothed gearings, such gy for cxample the tothed gearings
shows in Figares 10 and 11 In the second or thivd example embodiment, the secenirie control
valve 35 can conversely be replaced with s contrally arvanged control valve corresponding to
the condrol valve 20 of the first example embodiment. In such meodifications, the connecting
member 43 or 55 would be replaced by the valve honsing 31, In particular when the control
valve is centrally arranged, it is advantagoous i as is described for example with respeat to
the first example embodiment, an cutlet for the pressure fluid exiends between the engaging
structures 41 and 446 of the scoond exampls embodiment or the engaging structures 31 and 36
of the third example cmbodiment. The consecting charmels 48, 49, 58 and 59 would be
omitted, since the required connections would be established via the central control valve, As
can be seen in Flgure 9, the phase seiter cnpaging structure 31 could alse be provided on the
drive wheel of the phase setfor 8 — in this case, by way of example, on the deive wheel 30~ Le

on & hegring structure of the drive whes! 50 instead of on the stator cover 5.
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1. Keszllek belsGegesi motor dsszeksposoll bitvkéstengelysl  relatiy
sifordulas] szdghelyzetének aliligsara, amely készlilgk magaban foglal:

{a) sgy lengely-egységel egy olsd biltvkdstengeliye!l (1) & sgy masodik
bitykéstengsllyel {2}, amelyek kfizll az egyik legaldbb egy tengelyirdnyu
tengelyszakaszon a masikban terjed K, éx amslysk egymashoz képest eliforgathatdk,

{b) egy fazisalitdt (8], amely a tengely-eqysdy egy tengelyirdnyl végén
szeralés] sgységként van seerslve &8 van egy, aw eisd bitvidstengsilyel (1)
sgyittiorgd mddon OsszekdiOn &lidrésze (3) &8 gy ar Alidrész (3) dital forgassyl
hajtolt, az alidrészhez (3} képest az alforduldsi s28g tekintetshen &llithatd forgdrésee
(8},

(o} egy Ossrekdtd berendezést (33, 14, 21 33, 14, 45; 23, 14, 55}, amely 3
fazisallidt (8) tengelviraryban a lengely-egységen rdgzith, és a forgdrésst ()
egytittforgd mddon Ssszekdtl a masodik bitvkdstengeliysl {2), &3

{d} egy az «isd bitykistengeliyel (1) és az dllorésszel (3} egylitforgd
hajtokerekel (10, 40; 50} gz eisd bliykistengsly {1y és azx aldwése 8}
forgShajiasahoz,

(e} shol egy, az elsd bitykdstengelivel (1) egylitforgd bitykistengsiy-
bukapesodd sgerkezet (12, 41, 51 és egy az sldrésszel (3} egylttforgd Rzisallitd-
bukaposold srerkezst (8, 48; §8) elfordulasbizios kapcesolddésban tengeiviranyban
egymasba van cslsziatva, &s alakedrds réven elfftvdulasbiztosan dssze van kbtve a2
alsd bltykéstengsiysl {13,

azzal jellemesve, hagy

{} & hajidkerék {10} képezi a bltyiistengsly-bekapesold szerkezetat (12}

2. Az 1. igenypont szerintl hészUlek, azzal jellemezve, hogy ax alldréss (3) egy
farisaliitd-haznak (3, 4, §) az egyittforgd slkotoréeze, o fSzisdllitd-haz (3, 4, 5 a»
Ssszekdid berendezes (3a, 14, 31; Za, 14, 45, 2a, 14, 55) segiteégdvel g tengely-
egysegen tengelyitdnyban van rdgeiive, és a fazisaliitc-bekaposold szerkezet (8) a
fazisdliitd-hazban (3, 4, §) all rendelkezésre, ahol agy aidnyds kivitelben & fazisallits-
bekaposold szerkezst (6, 48, 58} a fazisllitd-radzon (3, 4, 5) kivided! hozzaférhetden
van slhelyerve, tgyhogy 8 fBoisdlitd (8) a facisdlitd-hdenak (3, 4, ) az aisd



bitvkdstengelyher {1) képest WGidnd tengslvirdnyd mozgatasaval sibalithald az
atforduldshistos kapesolddas.

- az alldrész (3) egy fazisdiitd-hdznak (R, 4, §) az sgyiltforgd alkotdrészs,

- & fazisdlifte-hazban (3, 4, 5§} ki van slakiiva egy koral alHS kanwa (K a
forgoresere {(9) ax dlidrészhez {3) képest elivesields rdnyban hatd forgatdnyomaték
[trehozdsdhoz és egy uiOalRS kamra (Kp) a forgdrdszre (8) az dlidréssher (3)
képest kesds! iranyban hatd forgatényomaték Birehozasdhoz, tovabbi

~ & koval GG kamra (K & az uldsliild kamra (K 3 mindenkor
forgatényomaték Birehozasshoz egy nyomdkézegge! terhethetd, hogy a forgdréss
{9} slfordulast szighelyzetdt az alidrészher (3) képest diiltani lshessen,

- ahol a fazisdlitd-Dekaposols sserkszel (8 48 58) oidnyds modon a
fazisalite-hazban (3, 4, §) 8l rendleikerésrs,

4. Az eldzd igénypontok sgyike seerintl készildk, azzal jellemesve, hogy vagy
az elsd bilykidstengsly (1) van forgassal hajiva a hajidkersken {10} &, és az
elforduldsbizios kapesolddasban az slldrészre {3) gyakors! hajtast, Ggyhogy a
fazisaliito-bekapcsold szarkazet (8) sgy alldrész-forgatd meneszidt képes, vagy az
alldréss (3} van forgassal hajtva a hajtdkersken {80y 50} &, és az sifordulasbizios
kKapscsolodasban  az  slsd  bltykéstengelyre (1) gvskorol hajlsst, agvhogy s
hitykéstengely-bekaposold szerkezel (41, 51} sgy blitykéstengsly-forgatd menesaidt
képez.

5. Az elbzd genyponiok egyke szerintl készilék, azzal jeflamesve, hogy a
bekaposold szarkezelsk (41, 48, 51, 58) egyikénsk a forgastengsly (R) k&rl! slossiva
16bb, legsldbh lényegében tengslyiranyban kismelkedd bekapesold sleme, 2
bekaposold szarkezetek (41, 48; §1, 58) masikanak pedig a forgastengely (R) kot
slosziva ObD, 2 bekapesold elemekksl komplementar bakapesald ellenslems van, &s
a bekapesold slemek ax elforduldsbizios kaposolddashban legaldbb iényegében
lengelyiranyban bekaposoldédnak @ bekapesold slienelemekbe vagy seek kdzé,
amaly bekaposold elemek ds bakapcosold elienelemek allinyds mddon fogazdsok (43,
47, 83, 57}, példaul koronakerskes vagy sikkerekes fogazdsok fogal, illetve fogérkal,

B. Az elézd igénypontok egylke szerinli kész(iék, azzal jellemezve, hogy a
hajtokareknek {10, 40; 50} a hajtokerék {10 40; §0) forgdhajtasshor kirban van egy
fogazasa (11}, és a bllykdstengsly-bekaposold seerkezet (12 41 51} vagy ehhez o
fogazéshoz (11) &l rendelkezésre kiegészitésképpen péidawl & hajtdkersken (10},



vagy a fogazdsnak {11) van egy tengelyiranylt szakasza a forgdhajtds szamdra, és
sqy maslk engelvirdnyy szakassral a bltykéstengely-bekaposadd sserkezatet {12)
kepesi,

7. Az elbzd wenyponiok egyike srerintl keszilék, azzal jellemesve, hogy &
ozisalitdnak  az soifordulésl sedghelyset hidraulkus  allitéss  szémars, amaly
seoghalyzetet g forgdessr (B) ar allirésshes {3} képest felvesz, van egy bevarelése
(P} és agy kivezeiése (8) egy nyomdkdzeg szdmdra, @3 a kivezeiés (8) a
bekapesold szerkezetek (8, 18) kdedt az sHfordulashizios kapgsolddas ferilietén
ferjed ki

8. Az altizd igenyponiok sgyike és a kdvetkestd jellomzék legaidbb sgyike
szerinti készlilék

{} & bekapcsold szerkezelsknek (8, 12; 41, 48 51, 58} egy kizds
forgéstengely (R} k&l kiterjedd bekapesold fellilstet {7, 13; 43, 47, 83, §7) vannak,
amslyek egymassal elforduldsbiztos kapoesolcdasban vannak,

{1} 2 bakapesold szerkezateknek {8, 12) egy kizbs forgastangely (R} k&rld van
sgy-gy bekaposold felilete {7, 13}, amelyehk kdz{l sz egyiket egy kerliletl killsd
feillel {13}, 2 maskat pedig a kerilell kKilsh feltietel koriheevd kerlilell balsd felilet
{73 képezd, amely bekaposold fellistek kereszimetszethen ndzve nem kor alakisk, 8s
egymassal efforduldsbizios kapescliddashan vannak,

(i} a beokapeosold szerkezeteknek (8, 13; 41, 48; 51, 58) egy kizds
forgastengely (R) k& van egy-agy fogazdsa (7, 11, 43, 47; 83, §7), és o Togazdsck
{7. 11, 43, 47, 53, 57} slbnybs mddon egy kilsd fogazds &5 egy belsd fogasas, vagy
keronakamkes vagy  sikkerskes fogazdsok,  egymassal  elforduldsbiztos
kaposolodasban vannak,

8. Az eibzd genyponiok egyike srerindl készilek, azzal mllemezve, hogy 8
facisdliiltd (&) magdban foglal agy, az slldrészre (3) 65 a forgdrészre (8) vonatkozdan
kézponti szabalyordseelepet (20} a forgdrész () elforduldsi szdghelyzetének dramis
kbreges dllitasa szamars, €8 3 szabalyozGszelep (20) a  tengely-egység
tengelyirdnyl végén simozdithatatianul Gssze van kitve a masodik bitvkdstengelivel
{2}, elbnyds moédon benyilik 3 mésodik  blbvkdstengelybe {2), amely
szabdlyordsreiep (20} sidnyds modon a masodik bitvkésiengely () egy lrages
terdben (3a) szildrdan Ossze van kitve, slifnyds mddon 4ssrs van Coavarosva a
masodik blitykastengelivel (3},

10. Az 2idzd igénypontok sgyike szerintl késsiiék, arsal jellemesve, hogy



- a fazisdiiiS-hazban (3, 4, 5) ki van algkitva sgy koral allitd kars Ky 8
forgdrészre {8) az lidrdészhez (3) képest elbrasistes! irdnyban hatd forgatdnyomatek
Brehozdsdra &g egy WiGAlIKO kamea (Ko} & forgdrészre {8} ar alidrészher {3) képest
késésl irdanyban hatd forgatényometsl elrghozésdra,

- g kordd &l kamra (K} ds ar uldaliBd kama Ky 2 mindenkon
forgatdnyomatek ibtrehozdsahoz egy nyomdkdzegae! terhathetd, hogy a forgordsz
() elfordulast sedghelyzetd! az dllbrasshes (3) képest alltani ishessen,

- az Osszeksd berendezés {2a, 14, 45; 2a, 14, 55) magaban foglal egy 8z
savik vigen a masodik bltykistengeivben (2} Kiterjadd Ureges teret (2a) és egy, ax
treges ferbe {28} nylald, az Ureges terben {(2a) 8 masodk blitykistengellyel (2}
seildrdan SeszekOIOH Ssszekdtd tagolt (45, &5}, &8

- az {ireges ©r {2a) terileién sugariranyban a masodik biltykdstengely (2) és
ax Osazekatd tag (45 55) kOzal, tengehrvanyban egy slsd Ssazekstd csatorna (48,
58 terjed ki, amelyen & a nyomskdzeg a korat allitd kamra (K &8 az utéaliitd kamra
{Ko) ko2l az egyikhez vezathetd,

- amaly sisd Osscekdid caaloma (48, 58) eldnyls mddon egy, & forgastengsly
(R} kdrld kiterjedt gvivis t8r

11, Az elbzd igénypontok agyike szerintl késziiék, axzal jellemeazve, hogy

- & masodik bltykisiengslynek (3} a fazisdllitd (5) felé néad végén egy
perselyes srerkazet (42; 52) van sthelyezve, es egyiittforgd mddon dssze van kitve
& masodik bltvkdstengeilval {23,

- & masodik blitykastengely (2} 8 perselyes szerkezetiel (42, 52} egy masodk
Saszekdtd coatomat (48 58) hatarcl, amelyen &t a nyomdkdzeg a korat allitd kamra
(K} &5 az GBS kamra (K ks az egyikher vezsthetd, &s

- 8 parselyss szerkazet (42) kortlveszi 8 masodik bitykdstengelt (), &s az
alsd OGsszekdtd csatovna (48) sugdriranyban a masodik blitykOstengely (&) s az
Seszekdlo tag (48} kieOt terjed ki, vagy & masodik bltykdstengsly (2} kirliveszi a
persalves szerkezslet (52), és az ol Osszakild caatoma (B8) sugdrranyban 2
parselves srerkezet (52) s az Hsszekdld tag (85) kizH terjed Kb

12. Az elfzd igdnypontok egyike szerintl keseliek, azzal jellemezve, hogy az
altérész (3) egy fazisslitd-haznsk (3, 4, §) az sgytitiforgd alkotdrésze, és g fazisdiits-
haz {3, 4. 8} egy forgdcsapagyban {44, 54} a belstégésst molor motorhazén M)
forgathatdan van megtdmasziva,

13, Az =ibz0 igényponiok sgvike sserinti készldek fBzisaliitcis, amely



fazis&litd magaban foglal

{a} ogy allbreszt (3), amely a fazisgllitd Torgasiengelyere (R} vonatkozdan
forgdsszimmetrikus fazisalitd-hazat {3, 4, B) képez,

(b} gy, a fazisaliitt-hazban (3, 4, b} befogadoll, a forgastengely (R) k&l az
stfordulast s28g fekintetében az Alidrészhez (3) képest allithatd forgdrésst (B},

{o} sgy Osszekdtt fagot (21, 45 B8 a forgdrésznek {8 a3 masodik
bityhdstengslyen {2) vald, egyiittforgd byzitése érdekéban,

{d} &5 egy, & RAeisaliito-hazzal (3, 4, 5) sgyiitiorgd, lengslyirdnyban kilerieds
fazisaliiitd-bekaposold  szerkesstel &, 48, 58} gy alokzdrason  nyuged,
afforduldashizios kapesolddds sliallitasdhoz, amely ax alldrdszt (3} az sk
hittykdstengelivel (1) a fazisdliits szersiésekor alforduldshiztosan kil desze,

{e} amely farisdliitd-bekaposold srerkezet (8; 48, S8) Ggy van kigigkitva, hogy
a ftazisallitd (8) szerelésskor tangelvirdnyban az sWfordulasbistos kapesclddasha
fothatd egy, ar sisd bikykistengelivel (1) egyittforgd bilitykdstengehr-bekapossls
szavkeratban {12; 41; 51} vagy scen vagy ehhes képest.

14, A 13, igénypont ssering faeisallitd, awzal jellemesve, hogy a fxisdlitd-
bekaposols szerkezeingk (8; 48; 58) van egy, a forgdstengely (R) ko kitergedd
bekaposold felilete (7) 47, §7), amely egy homickfeltilet egy legaldbb enyegében
coak tengelyirdny( homickoldall bekaposolddas szémdra, vagy egy kertiett fellilat
agy kerlileti bekaposolddas ssamara, amaly bekapcsold feltletet {7, 47, 57} cldnyds
modon egy legaldbb k&l kertiell rdnyban egymastd! bizonyos tavolsdgra 18vd, a
fazisaliiitd-bekapesold srerkezetl (48, 58) sgyik homickoldalan lsgalabb ¥Bnyegében
fsngelyiranyban kiemelkedd fogge! rendelkexd fogazas (47, 87, vagy gy, legaidhb
két, kerdletl frdnyban egymastdl bizonyos tavolsdgra dwd, & Bdsallitd-bekapesold
szerkezst (B) egvik belsd vagy kilsd kertilstén sugdnrdnvban kiemelkeds foggs!
rendaikesd fogazds {7) képez.

18, A 14 igénypont szerintl fazisalitd, azzal jellemezve, hogy a Torgdrésznek
{9} van legalabb egy forgdrész-szdmya, amely 3 forgdrész (8) agydttd az alidréss (3)
belsd keridel foliletének irdnyaban emelkedik Id, &5 egy, az 2lidrész {3) altal mingkst
kerliedi irdnyban hataroll kamedt egy koral &S kamrdra (Ky) &8 egy ulGdilitd
kamrara (K} osat,
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