1 APPARATUS AND METHOD FOR MACHINING A BEARING SEAT OR A BEARING JOURNAL
SUPPORTED THEREIN The invention relates to an apparatus and a method for chip removal
machining of a cylindrical support face of a bearing seat or of a bearing journal supported in it, with the
bearing dismantled, having at least one cutting tool movable in a rotational cutting motion in the gap
created by dismantling the bearing, as generically defihed by the preambles to claims 1, 2 and 13. The
invention is especig|l ' %l éor inj f ? SIE}!E&?&I r o-s{roke diesel
motors, that are in?%ﬁr&% ﬁ{ rf&ﬁ@%ﬁ%ﬁlﬁgﬁrﬁ% @ﬁ?ﬂ\%};/x %%Eé\ﬁfaﬂﬁ hells. In
motors and other mechanical strBEARNGHOMRNMNSUBRQRTERHHeBERhafts have to be
concentrically guided at a high operating temperature, in particular in large two-stroke diesel motors, of

the kind used as ship FAYIRGSRORPYSIB! RThMAPEF atL ECRRRIEHNREP R ShipFbMagdpearing will seize,

especially if, as o 4sally SP cane LS Iaras dieselmolots fsfelied 1o AbaYe sl pegring-type bearing
shells or two-halt bearing shefld are Geed I order to su por{ H9"SRARIR stiding Tashion on various bearing

journals. In thatSHRBEEAAPR et iiaeRearBg g alpb NS ALeasE AR GEHEA iRles, becomes stuck
on the shaft, whistvéablmosa apialicadd nsttfighv datior ini dreigabhe watekshafisarantiotgtiée with the shaft. In
that case, severhaaj, deVEIPRMESIY AREWEH BRNG2PAbIRRADARS S MicT@siiULrBhENICroSCOpIC Cracks,

and deformatiog, of ths pearing Sems SUEMINAIPe IR RFRY QL IRIQR!, WAL HRHERIQMREfalf or in other
words on the bearlr§r§‘€d le; the résult Is further sEv_ere (ajsgrhrgc?r(l;e to thesg0 rresgondl g surface because of

scratches and f[‘ﬁ?h' th 'ecst%triﬂ?;t%%lt %tﬁfﬁw@ﬁ %'Hﬁ(j RO S dPpei°tRat the oil film
between the bRty Shid1RERY tisdiBERRRYfBRGES tears or is destroyed. In that case as well, heat
development that causes the damage referred to above can also occur. With thick bearing shells, it is

therefore known, alter QR GiHbeARINIR:SeVu R IBNORYS a0k rlRiibayhigriomed gap
betueen the crapkshahRAR ML AN e TR e A16deali fﬁgﬁg@%ﬁgmw motor via a

chain drive and es around the bearing journal’ The comprises a ca slide, which moves a

turning tool onvPEBYREMNIASRTSHAKR URE! MRl Bt HSA AR KRABEE Abwever, because
of its structural Bhape et metatsdt sepgaladly happens that one bearing will seize, especially if,
as is usually the case in the large diesel motors referred to above, slide bearing-

type bearing shells or two-half bearing shells are used in order to support the shaft
in sliding fashion on various bearing journals. In that case it happens that the
bearing shell, or one of the bearing shell halves, becomes stuck on the shaft,
which in most applications of the invention is the crankshaft, and rotates with the
shaft. In that case, severe heat development occurs, causing local changes in
microstructure, microscopic cracks, and deformation of the bearing seat
surrounding the bearing journal, usually in the lower half or in other words on the
bearing saddle; the result is further severe damage to the corresponding surface
because of scratches and fusing of the continuously rotating bearing shell. It can
also happen that the oil film between the bearing shell and the bearing journal
tears or is destroyed. In that case as well, heat development that causes the
damage referred to above can also occur.

With thick bearing shells, it is therefore known, after the removal of the
bearing shell, to introduce a tool into the thus-formed gap between the crankshaft
bearing journal and the bearing seat; the tool is driven by an external motor via a
chain drive and rotates around the bearing journal. The tool comprises a cage
with a slide, which moves a turning tool onward by an increment in the axial
direction upon each rotation.

This tool, however, because of its structural shape, can be used only with



2 relatively wide bearing gaps. For instance, in the large diesel motors mentioned above, of the kind used
as diesel ship engines or in power plants, with thick bearing shells, there is about 25 to 50 mm of space
between the crankshaft and the bearing seat, while conversely with thin bearing shells, there is only about
between 7 and 20 mm of space, into which a tool of this kind cannot be introduced. In many cases, it
is therefore necessary to remove the crankshaft from the motor in order to have enough space for
machining the bearin jo%geaéor the bearing seat. In the aforementi Iarﬁ;e diesel motors, several

ne
months are req[ﬁ@d\’ %%%\nlgquFge 85#&?*@(1&% ity %‘ﬁ@g?o ﬁ??ﬂa@@ BHEE for the
purpose, and a3Rsleeh g ieHdneuisatban gisrnb FTiHRNSHIpSR tHERR AR LR IRE S B RIRINL, in order to furnish
enough room fayeming\ehgitheherankstmitt 25 t&80Man Aigpmedibotéel ThEcclhtkgdatiseidses the

machining of a baaigiepceal oelidn e IsalRg stele o he enkshadly The side bearing
hin

has a split bearing seat with movable bearing lid.. Eor ma ng the,bearing, journal, the bearing lid is
o e e s JENPIG ey B e B WhiGPE TBFol g it BeRBe bR oo Td T

created by the removal of the bearing shells. The machining shell splits into two parts is then pressed
against the bearing jolrnzdpyiaaseritjisdssiofoepriaceassanb e plave thim atanksixainigaid toe further

compression spfips in dheeintefiavotivugetpacditr emanlinisdsbeldies@engstaaes, with which the
bearing journal is gaRyrd. downHRARFAIAARRENE Stfesel FBISRET LS BAIRONAgGHENent US 2,167,311
discloses a tool for machining the support face of a lfﬁ%]rga] urnal. Thehtoolthemprlses a Qalf-cyllndrlc
element. A gra GRS IZLIUE ERSAIFR BIRE R BT Rk UFCUI O BT (YR A7- RS FRRS felvlent. The tool
as a whole is cérfBEfeas® #rdiebeind'aadelkeisybiMe amderas Hisrs bip airepkalPiiiehgagement with

a opening of a pedieaftahheamndeelenneantsh enbl)padent tocemening $6 drhBkéhafalso discloses a
grinding element for machining the support face of a bearing journal. There, pins are provided on the

halves of the bearing el WiNER G h B 7K B4 A9 1B RIRGSAERIH oeFBSSRAPN he

grinding element. 3 . o . _ _
journal of a slide bearing in the installed state of the crankshaft. The slide bearing

has a split bearing seat with a removable bearing lid. For machining the bearing
journal, the bearing lid is removed, and a tool embodied as a machining shell split
into two parts is introduced into the bearing gap created by the removal of the
bearing shells. The machining shell splits into two parts is then pressed against
the bearing journal, via a compression spring assembly placed in the bearing lid,
or further compression springs in the interior of the bearing lid. The machining
shell has grindstones, with which the bearing journal is ground down upon rotation
of the shaft.

Further, US patent document US 2,167,311 discloses a tool for machining
the support face of a bearing journal. The tool comprises a half-cylindric element.
A granular, abrasive material is glued on the inner surface of the half-cylindric
element. The tool as a whole is connected to the bearing saddle in form-locking
fashion by a pin being in engagement with a opening of a dedicated bearing
element.

US patent document US 6,113,471 also discloses a grinding element for
machining the support face of a bearing journal. There, pins are provided on the
halves of the bearing shell, which are in form-locking fashion in engagement with

recesses on the grinding element.



US patent document US 2,245,820 also discloses a grinding insert for machining the support face of a
bearing journal. The grinding insert has a carrier shell with a distance element. The grinding insert is
screwed to the bearing shell halves at the distance element. It is therefore the object of the invention
to refine an apparatus of the type described at the outset in such a way that the machining of support
faces on a bearing seat or bearing journal is simplified3 This object is attained with regard to the

apparatus with the charadkerfioRL A 1A S ANciRIRABEd 1o dRIREALLHTR e

characteristics of claim 13. For machining a cylindrical supEIJ_ort ce of a'bearing seat of a
concentrically gUREUNEMAING8YPREH 2k § s ReARIEdCHENAh oT eI S58EBISk I ReRiinBAD @ F8fEbNally

movable in the giag aiaateddntdhecdiserssrtingref hmdagringe@isaRRaiSdstREcyider@eeeiding to the
invention which t%;esidei}ggg(ﬁuttin togl has a securing device for securing the cutting tool to the bearing

journal, the sect] Hﬁsa% éﬁﬂa arf ?{Bgﬂt'such that upon machining of the support face of the bearing
seat, the bearing journal acts as a rotating tool holder, and the cutting tool is guided in a purely rotational

cutting motion along tﬁ‘?ﬁﬂ@%%%%%& }%&B‘Fﬂ{@%\? forl Fberéﬁﬁgréﬁgag%i%?u?&r{ﬁéﬁ@% for

re-releasable securing of the cutting too orce- and/or material-locking fashion, in a manner free of
residue and nof§ESHRRGIFERICAMUSOr e SbRitRY NG, HEHBERMNEER! FBPAE RS 55 tool in
material-lockindPeasiigsastbebagpipariotcalds sheptiéeging journal. In addition or alternatively, it would be
possible to use hose clamps or similar encompassing securing means for securing the tool to the bearing
journal. — Advantagepissh;euss SHARER RithPagat BRRENSSERAS AN RIS RS thus possible
to machine the S{J@g%t 1face on m]e eﬁgwtﬁeat V\{,Iéf}OL{Fl havm'g té)v(lﬁhnwﬁ]ve Wer suaﬁt {(I)r thF purpose. With
the apparatus o?t_ mveﬁﬂgr?,% metRod Can tRed eoemepr%cP fh WHiChesUSH & eaSp%Sfaqus, for
machining the %Hb?t?’face on the bearing seat, is glued to the bearing journal and/or secured with the
hose clamp, and after that the shaft is rotated. In a further aspect of the invention, the cylindrical

support face on the bearRgaihinng 83y IMGAREIMGSOHTREdbAH R &N \WAY- doRbdhdidanpose,
guided shaft with the bearing dismantled, having at least one cutting tool
rotationally movable in the gap created by the dismantling of the bearing, an
apparatus is provided according to the invention which besides the cutting tool has
a securing device for securing the cutting tool to the bearing journal, the securing
device being arranged such that upon machining of the support face of the bearing
seat, the bearing journal acts as a rotating tool holder, and the cutting tool is
guided in a purely rotational cutting motion along the support face of the bearing
seat. The securing device is arranged for re-releasable securing of the cutting tool
in force- and/or material-locking fashion, in a manner free of residue and
nondestructively, and for the tool it has an adhesive layer, in order to join the tool
in material-locking fashion to the support face on the bearing journal. In addition
or alternatively, it would be possible to use hose clamps or similar encompassing
securing means for securing the tool to the bearing journal.

Advantageously, even if there is a narrow bearing gap or a thin bearing ring,
it is thus possible to machine the support face on the bearing seat without having
to remove the shaft for the purpose. With the apparatus of the invention, a method
can thus be employed in which such an apparatus, for machining the support face
on the bearing seat, is glued to the bearing journal and/or secured with the hose
clamp, and after that the shaft is rotated.

In a further aspect of the invention, the cylindrical support face on the
bearing journal can also be machined in quite a similar way. For that purpose,



4 according to the invention, an apparatus is provided, which has at least one cutting tool, rotationally
movable in the gap, created by dismantling of the bearing, between a bearing seat and the bearing
journal received in it, and also has a securing device for securing the cutting tool in the bearing seat, the
securing device being arranged such that in the machining of the support face of the bearing journal, the
shaft acts as a rotary spindle, and the bearing seat ack as a nonrotating tool holder, and the cutting tool

is guided along the support face of the bearing seat in a pur_eﬁJ ot tjonﬁl cuttjr motion. With this
apparatus of th@%?/ré% ho %'Qm'%%rf"ﬂ@@?ﬁ%%%ﬁ iR _ sl Wré a:f‘p?)t F: s?rf8rCH1tHEﬂining the
support face orf®Rk RiaiMRIFUINeARMeIBdNRERRD tieatrbRrngisermnting efftbethedtRe shaft is rotated. The
securing devicebshaerangda dangescaleasiitiie beatingpofribieretdiiegl iaat, inrforaee aad/ar material-locking
fashion, in a m%@ﬁﬁ_ﬁ@@é@ﬁé;@@%&G%@W@ﬁﬁ%\ﬁﬂ%lﬁnft‘ﬁ‘é’ penth Qalitthesanadgesive layer, in

order to join the (ogl I materiaLioeking fashion .11 SuRRAR (5600 e headhgpurnal. In addiion or
alternatively, it would b€ possible’to use hose clamps of simifar enco doassmg securing means for

securing the tobRRHEIBARhGNB ShA! acts s iridbh BB Mes BRSNS BFAARSMAT GEIf 8D8s of bearing
seats and bearimenjotatiadgstoohioicerit dndiffie cittondikrobiatiridedctoce tdcuiypgditeee st and where is
little space in thecgARgPEBSEIN 2P FFSIBbHE cligthgmibtio ! Werbewsinpparapatigulay, however, the

method and the RRfEalLs AR BRIGIoEMBENAIRG SRR SRR perlding frsligRsince slide
bearings are oftgn embodﬁed as two I-balf bear.lré% shells, so that it Iﬁ?ﬁ?ﬁs to dlsmantlﬁ the bearing shell, or

at least one bed ﬁ]@%&ft aﬁ?\%ﬁ% ﬁ&()ﬂ?gl? 6§/§,etﬂér% Ig rBl?rﬁS@E.a'F eagsbaratus and the
method of the ith@&rifiersard Hsetalsgsecldf sanuaibe derisplis remnegditseielRhsaRlthe bearing seat is
split into a bearsegwadyltd tiedcattieg ity indfolics- thea @implerialienking fHehibeaiing hdnusually by
loosening tensinadeltryiaviaMbrebaANgdY Erteroied ladhelhardinadiadiviayeleriio secure the
apparatus on the r [ n ible, so ri e - or after
entachment 0P e Lo g T I, B e B TIe Syl RS B B BT F e

invention can alSH'BR s R REAIERHY FY; BMBURLERASSIRIRIL UERESSEAMEHAQ which support
face is for instasiceilayknddomassitiiesesidegsoanas trrcedsinge Hrenig did o s heerinijaveeil in place, the
support face on the bearing journal and accordingly on the shaft can be machined. Such split bearings

and bearing shells arerRRGAUHASRdSIARER!or IERAHAY 3Eas Pueerigi slesglmotors, of the kind
qsed as ship dlggelr.en?mes rilnhﬁo.wellr planiﬁ. E[spe%aéIW)%&ie tagvanta es @Zn k?é? ﬁttszﬁn din thpse
fields by the us RGN J]W'lré Hﬁpdé IHL SR htlbho TS BROAGLE tRe required to
repair the ship 8REiNERIR[SIIHIRSBASRY I IIARRIRIRIT 8D ad PRt HRAESISEAHNREAS order to
machine the bebearingedh pattieutrranoggearntie Trisdiandiihe apaeashspadecpstasiavell, beyond which
such repair is prei¢aRIR@ LAY BIFbMHEEIC TR IRADH dmailpainediimgerarasiaal service life of a
ship. Advantagegis il SRS Ao RY IR Ot aHReE L8R5 MG T AR he bearing

shell, or at least one bearing shell half, without having to remove the shaft for the

purpose. The apparatus and the method of the invention are also especially

suitable for split bearing seats, in which the bearing seat is split into a bearing

saddle and a bearing lid. It is then simple to remove the bearing lid, usually by

loosening tension bolts with which the bearing lid is secured to the bearing seat, in

order to secure the apparatus on the shaft or the bearing journal thus made

accessible, so that the bearing saddle - or after reattachment of the bearing lid, the

bearing lid - can be machined. Moreover, the apparatus of the invention can also

be secured to the bearing lid, or to the support face of the bearing lid, which

support face is for instance cylindrical on the inside, so that once the bearing lid

has been put back in place, the support face on the bearing journal and

accordingly on the shaft can be machined.

Such split bearings and bearing shells are encountered especially



If the shaft is rotated with the tool secured to the bearing journal, then the tool attains a purely rotational
cutting motion if the spacing between the tool and the support face on the bearing saddle (or bearing lid)
to be machined is correctly adjusted. For that purpose, it is advantageous if the apparatus has an
adjusting device for adjusting the spacing of the tool from the support face to be machined, or the spacing
of the tool from the support face to which it is secured®In machining the support face on the bearing lid, or

in the case of a tool secured to the support face of the bearing lid, for machining the support face on the
bearng journa R ELLE B0 SRR AR TR (el L AN BCLRRAER RIPOBRERd the suppor face

to be machinedeBgipes\aditigotEgoplasten cbiseanaiagiar ealsasuantagrstanle AtRinssdnigassits with which
the bearing lid iiglined tiocthediefitivgrestoteaarkitiglepmdiic thictlte sived texieMthisdsas to correctly
adjusted the Sp%m%f%%éh‘éiizééw r@@aﬁQHé%ﬁiBDetP@iH@SFBB@@rasticﬁ@riﬂﬁﬁ‘etom’ various metal

machine tools can be cqpaidered tis undéerséood a{Fo to be 80§S|ble 0 set%urg arpluralitéf of tools on the
L rankshatrt does n?t ve i -dismantied in order o.ma?ﬁm €.0ea mgt eat or .
bearing journal ihe joning as a tool holder (in the case of machining the earlng se f or on the bearing

seat when macHIRiRGAMRILERIRY jdtHsdhe valgg,piikefiir dfeRs A We'l OR¥eRAWRIZE $&ire one or two
rows of grindstoepair éswisotiieleastralplaticibie ihlaery] oanteaddatzngjbenivg theorotheadreiing seat. Even
more rows of gyBaestenes vieuhiplso be conceivable. It would also be conceivable to provide the tool as

an abrasive layer comprising a suitable abrasive, such as corundum or boron nitride, which could then be

d to the bearing j | b f th ' ice, lik [ f indi heel.
Howover, e 100l or (OOKACHIBHES DEADAL AT CHE N2 LR e AP SELEL Euch as a turning

tool or a reamer); in that case, the tool or tools could also be embodied as a replaceable or indexable
cutting plate. Esplé thedIlgharhi én retatiedodts émahoolisdasae plabedidarogijulerabliheuttieg plates are
uged, a SeCUri”ﬂ)@\%l‘éﬁ@@Baﬁﬁﬁﬂrét%@oﬁﬁxtﬁlﬁiﬁ@%ﬂi%@ﬂj@%ﬁ&bﬁ@ﬁ@iﬁé%‘?%@%o‘?%ﬁ eﬁpe%ila”y
advantageous. e ring jour I the rt nt ri e flexible mat
equipped with tE)o%s% %él%g{fge%r;% é?@pﬁ;}%%%&%%éaaoan %?é& gé%%ﬁﬁ gc@%%%&%éﬁﬁ%ﬁ%?ﬁ% Cé[l}l){d glued, or

correspondingPPRIEH- aler dNAL RYEPERE st patl AtagsoYR RS ARPRERIUS NagNYGEIUSINA the case of a
plurality of toolgithviceisis adisstingothexspacitg et the: teatifomitte sippastdats Witk rmacbingd shaft) of the
support face to hetgaghisiag onsieasblitrisnaise popsiradonaohine thie supped.fane piece by piece, by
take off the appataikis R Nigs PRIEOBPIHES SHRRPILIasS RS Ress snaabiiedeandtaen next to this
wide portion Se;fhungf?Blt again to rﬁg%earln% %;ernzril or k?]earln%?jllld serwﬂsq as a to%l oIdF:-r. It is understood
that a tool can also %’g\/ﬁf&o\/\ﬁ eéi‘ﬂﬂ_ é; Be%??_)dﬂ\ﬂ% %8%%% ABRERUBEL B he entire width
to be machined 8§ Hat® @SB RIE? RXistSAbadineing AR Arath PRIWSS B e dpeladiNvithout
moving the toolsigppndtiaeptabe.machined by providing that once the bearing lid has been put in

place, the bearing bolts with which the bearing lid is joined to the bearing saddle

are tightened to the desired extent, so as to correctly adjusted the spacing

between the tool and the surface to be machined.

For the tool, various metal machine tools can be considered. It is
understood also to be possible to secure a plurality of tools on the bearing journal
functioning as a tool holder (in the case of machining the bearing seat), or on the
bearing seat when machining the bearing journal.

For instance, it would be conceivable to secure one or two rows of
grindstones, embodied as replaceable plates, on the bearing journal or on the
bearing seat. Even more rows of grindstones would also be conceivable. It would
also be conceivable to provide the tool as an abrasive layer comprising a suitable
abrasive, such as corundum or boron nitride, which could then be secured to the
bearing journal by means of the securing device, like a portion of a grinding wheel.
However, the tool or tools could also be tools with one or more defined cutting



Overall, it has proved especially advantageous if the shaft is supported in further bearings and is left on
these bearing points in the supported state while the machining of the particular cylindrical support face is
being performed. This is because then, the further bearing points can serve to brace the shaft and thus
the tool in the machining of the particular cylindrical support face. Further advantageous
embodiments of the invention will be described in furtifer detail in conjunction with the accompanying

drawings. In the drawings: Fig. 1 is a highly schematic illustration of a shaft circumferentially guided
ot 2 ploraity of BT URHAS M9 SORIRTER (AT NI TRE S ) ColRAE EELSIETRG to the
invention inserteé enbREieRaf Ry pRiRteable or indexgsle Eigtinaviiatse referred to, which in a highly
schematic view shows the supporting of a shaft 3 on a plurality of bearing points 5. At the left and right

bearing points 5 in the=dpawing. Wi 8akhds i ritigdfoth WHEhdbiubraepthy Ase dmisells 4, while
conversely at thef middle bearln% faint S . middle l%%&nerégaéea@xll I(tehr% é{r%vg{ncgdnag\eapparatus IS mounted
g

tes aré used, & securing.device e .
on the shaft 3 ang Secured to it Tor mac ining the Dearing sea , which'in the case Shown is the lower

half of the bearf s8N iKesthas REYERARERSS A FAWRHRICANS afiParatiR PRATAGIR} M aNRich is secured
via a securing dbeiseppon fheesinatiesbeartingHiel iseaxivas folithalfeiinte shatfeguipbgdwithitielbearing 5.

It can be seen tai teersasiabepiatsicoshaB Suppdrtiiscpiandrehing e ahtiakeglirg saddle, the two
outer beating pojpis &gl BeRNG:ARGlinch ACH BIgSGHRR, A3 S/t juork can be done with

high precision with regard to the requisite concentricity of the support face of the middle bearing seat 5. It
can also be seen that the width of the tool 1 is less than the width of the support face of the middle

bearing seat 5, so that 2§té9% RsNiigtRaasopamivrrbiREtenisba feRls. dTeg’ taldXeRdaring seat has
been machinedoymyr the amsiaf wadétiGn thietlasishdifestioeart tngenaéinbbtibe apuat dace of tee invention is
required. To thahgindhe ShAaR% f0laRshiaisae a i ihclGe e aad hisééngy midshe bearing seat

removed, the ratus. is e an. c r e tool 1 machines
the further Widtﬁvﬁ%ger%?he%%%%?étugpgﬁ%a%élv b&e‘i ed ﬁrﬁélﬁdiqg%agr%ﬁé% s'fﬁfart gg,%vaggné%ﬁe shaft 3 is again

rotated far enodgfCHHAEthEHdNENRRAE QL Y RMY RAIHRMG DB RRAN to the bearing

journal or bearing lid serving as a tool holder. It is understood that a tool can also
be provided with a cutting edge or cutting face that is continuous over the entire
width to be machined, so that the entire width to be machined can be machined in
one operation, without moving the tool to another place.

Overall, it has proved especially advantageous if the shaft is supported in
further bearings and is left on these bearing points in the supported state while the
machining of the particular cylindrical support face is being performed. This is
because then, the further bearing points can serve to brace the shaft and thus the
tool in the machining of the particular cylindrical support face.

Further advantageous embodiments of the invention will be described in
further detail in conjunction with the accompanying drawings.

In the drawings:
Fig. 1 is a highly schematic illustration of a shaft circumferentially guided at
a plurality of bearing points, with an apparatus for machining the bearing saddle

according to the invention inserted at one bearing point; and

Fig. 2 is a perspective view of a embodiment of an apparatus according to
the invention for machining a bearing saddle.



In the exemplary embodiment shown, the tool 1 is a coarse-machining tool, for instance a roughing tool; a
relatively small tool width, and hence a tool width that is smaller than the width of the bearing saddle 5, is
preferred so that in a first step, the surface to be machined can be machined distributed over a plurality of
widthwise portions, and the cutting forces can be kept low thereby. However, if the width of the bearing
seat is small enough that overly great cutting forces cdnnot arise, then the surface to be machined can
also be machined all at once, with one tool, with a width greater than or equal to the width of the bearing
saddle, and without tool rearrangement. For fine machining in a second step, a wider fine-machining or in

other words smoothinbit®elign! bellie defRirgsbishiiicthin sukfekly &srmatieNigvdssewsdhan

uninterrupted ssdm@rmgldhgrstﬂﬁteﬁtanmdlmﬂalﬁtyeﬁmmlingmbbigtmeﬁ tiBe left m@nmg in ml_JItipIe
passes would 3k ey GeR YRRt AR E8cSnHTRE MY AiRliehRyHcRST iaIBrapsdsyithe chips

produced can first be remaoved before the machining is resumed. InEig. 2,. gssible embodiment
Ot the appar et B o A Cole T e BEng polloct e ORI oo

grindstones, wiieAL & iEESIRYIBS: 23 EPRAMRYUSSiER IR RL 1BE WhREhXREY 8AURAdRIEd®N the shaft 3
or the bearing jowaekihofathieedzeaiing seat fo Wweichachsechdsetzame iththedowanpatferfiites? is provided with

an adhesive laygizpindts it eranRIEWBRILNIS BedNihe fx@a iy gsphedineatshawni the securing
device 2 is prefgrablyiemhaiad asAlexible gatc/dithhas RRYUNEEAhE Rl -FRNBAHIaRiE Plug-in
places for the tools 1, ¥v§|c an th%i b§ slﬁ)é)egnonto the securing device 2 in accordance with the
desired machinms ﬂ%% {18 O e TIGHAORAEBY that deviations from and modifications of the exemplary
embodiment shown are possible without departing from the scope of the invention. In particular, it
would be conceivableltegyiuethbecappar apomnshovation leigth2, skidft 8 seduhing ericeasmbivdied as a
flexible mat, oni the SRID AR BRI g,eaaw@s@é%mrwgpg the bearing
id back on, to ine the ring.journa oql. In chining the ace of the
bearing seat, u?fi%%ﬁg épeeca r%%%%&c%%d‘r’éﬂﬁ%ﬁ 2?1%@%@5@@%%@ %ﬁ%gﬂ%@sé%%%%{%evice on the

support face of 1Me'B6EYSHE PNt SIS Re LG RIdBRMIddE R B NG ahe: thePBRaring lid as a
tool holder for ratsehisisgendhse drthyihroinedericuielase Hpaikawydh af tibel sundert paceided
specifically for ithansldarcrpashinjreihe, keariaginorraiis piacediis semarate tepkhobder fiogether with the
apparatus, insteachaf HigiReBLRgh IO WA eI thEhHRE I Yeans of rotation of the shaft 3,

rearrangement of the apparatus of the invention is required. To that end, the shaft

3 is rotated far enough that, with the bearing lid of the middle bearing seat 5

removed, the apparatus is accessible and can be displaced laterally far enough

that the tool 1 machines the further widthwise region of the support face of the

middle bearing seat 5, when the shaft 3 is again rotated far enough that the tool 1

traverses the entire machining portion.

In the exemplary embodiment shown, the tool 1 is a coarse-machining tool,
for instance a roughing tool; a relatively small tool width, and hence a tool width
that is smaller than the width of the bearing saddle 5, is preferred so that in a first
step, the surface to be machined can be machined distributed over a plurality of
widthwise portions, and the cutting forces can be kept low thereby. However, if the
width of the bearing seat is small enough that overly great cutting forces cannot
arise, then the surface to be machined can also be machined all at once, with one
tool, with a width greater than or equal to the width of the bearing saddle, and
without tool rearrangement. For fine machining in a second step, a wider fine-
machining or in other words smoothing tool can be used, for polishing the surface
to be machined so that an uninterrupted surface can then be attained with reduced
cutting forces.



List of Reference Numerals 1Tool 2 Securing device 3concentrically guided shaft/bearing journal
4Bearing shell, respectively bearing 5Bearing seat, respectively bearing point 10

Machining in multiple passes would also be conceivable, for instance so
that after rotation by a certain angle, the chips produced can first be removed
before the machining is resumed.

In Fig. 2, one possible embodiment of the apparatus of the invention is
shown in detail. The apparatus has three rows of tools 1, embodied as
grindstones, which are received on a securing device 2 by way of which they can
be glued on the shaft 3 or the bearing journal of the bearing seat to be machined,
because the securing device 2 is provided with an adhesive layer on its side
opposite the tools 1. In the exemplary embodiment shown, the securing device 2
is preferably embodied as a flexible mat, which has a number of freely
configurable plug-in places for the tools 1, which can thus be slipped onto the
securing device 2 in accordance with the desired machining profile.

It is understood that deviations from and modifications of the exemplary
embodiment shown are possible without departing from the scope of the invention.

In particular, it would be conceivable to glue the apparatus shown in Fig. 2,
with a securing device embodied as a flexible mat, onto the support face of the
bearing lid of the split bearing seat and, after putting the bearing lid back on, to
machine the bearing journal with the tool, instead of machining the support face of
the bearing seat, using the securing device curvature shown in Fig. 2 for gluing the
securing device on the support face of the bearing journal. It would also be
conceivable, instead of inserting the bearing lid as a tool holder for machining the
bearing journal, to secure the apparatus on a tool holder provided specifically for it,
and for machining the bearing journal to place this separate tool holder, together
with the apparatus, instead of the bearing lid with the glued-on apparatus.



CLAIMS 1. An apparatus for chip removal machining of at least a portion of a support face of a bearing
seat (5) of a concentrically guided shaft (3) with the bearing (4) dismantled, in particular at a shaft
supported in sliding fashion with bearing shells (4), such as a crankshaft of a large two-stroke diesel
engine, having at least one cutting tool (1), rotationally movable, relative to the bearing seat (5) along
the support face of the bearing seat (5), in the gap, créated by dismantling of the bearing (4), between the
bearing seat (5) and a bearing journal (3) received in the bearing seat (5), characterized in that a
securing device (2) for securing the cutting tool (1) to the bearing journal (3) is provided, which is
arranged such that in machining of the si#pio?f fRetetsnae Numatglseat (5), the bearing journal (3) acts as
a rotating tool holder, and the cutting tool (1) is guided in a purely rotational cutting motion along the
support face of the bearing seat (5); and the securing device (2), for re-releasable securing of the
cutting tool (1) qn thle bFaring journal (3) in a manner free of residue and nondestructively, is arranged in
force- and/or materia?—?oc_king fashion and for that purpose includes an adhesive layer suitable for joining
the tool (1) in nfaterRfIBEREBEESRion to the support face on the bearing journal (3), and/or at least one
hose clamp. 2. Ancaopatatabyfguicleip sbafidvedingdhinira of at least a portion of a support face of a
bearing journal of apesaenstiedlly-gpistan ahaiavitg the bearing dismantled, in particular at a shaft

supported in Sligi”%@ém@‘s\é@f] %%ﬁge@éw&aﬁﬁ%&ﬁta crankshaft of a large two-stroke diesel engine,

having at least one cutting tool, rotationally’movable, relative to the bearing journal, along the support
face of the bearing journal, in the gap, created by dismantling of the bearing, between a bearing seat and
the bearing journal received in the bearing seat, and having



11 a securing device, for securing the cutting tool to the bearing seat, which device is arranged such that
the shaft acts as a pivot spindle, and the bearing seat acts as a non-rotating tool holder, and the secured
cutting tool is guided in a purely rotational cutting motion along the support face of the rotated bearing
journal, characterized in that the securing device, for re-releasable securing of the cutting tool on the
bearing seat in a manner free of residue and nondest?@ctlvely, is arranged in force-and/or material-locking
fashion and for that purpose includes an adhesive %{ﬁgtame for joining the tool in material-locking
fashion to the support face on the bearing seat, an ast one hose clamp. 3. The apparatus as

defined by claim 1 or 2, characterized in that the securing device (2) is arranged for securing the cutting

tool (1) on the supﬂorﬁé@@?ﬁﬁﬂ@ RREPBIBTPYAETRG RS ahgt SRR A FYBRNAce to be
machined. 4 fddeechpdeeating asatdhhetibgoriadmiricdyog Bpet afzaitd B} adtiribiedidhengp ¢)is an abrasive

Iayer. 5. The@ﬂﬁﬁ?ﬂﬁé@ asplefiogdryt are st iR HeredringIRlmyRseisH aGtRheedihy gl ithe tool is a
grln_dstone._ Zk&apagrg%?rﬂ%w é{qg?g %%‘ﬂﬁv St{;gk@g?&cgpgnaﬂénﬁagn@actenzed in that the tool

Q) isa turmng 1, In particular a or a reame
t least one cutting tool rota onally movable, relative to the bearing seat

(5) along the support face of the bearing seat (5), in the gap, created by
dismantling of the bearing (4), between the bearing seat (5) and a bearing journal
(8) received in the bearing seat (5),

characterized in that

a securing device (2) for securing the cutting tool (1) to the bearing journal (3)
is provided, which is arranged such that in machining of the support face of the
bearing seat (5), the bearing journal (3) acts as a rotating tool holder, and the
cutting tool (1) is guided in a purely rotational cutting motion along the support face
of the bearing seat (5); and

the securing device (2), for re-releasable securing of the cutting tool (1) on the
bearing journal (3) in a manner free of residue and nondestructively, is arranged in
force- and/or material-locking fashion and for that purpose includes an adhesive
layer suitable for joining the tool (1) in material-locking fashion to the support face
on the bearing journal (3), and/or at least one hose clamp.

2. An apparatus for chip removal machining of at least a portion of a support
face of a bearing journal of a concentrically guided shaft with the bearing
dismantled, in particular at a shaft supported in sliding fashion with bearing shells,
such as a crankshaft of a large two-stroke diesel engine, having at least one
cutting tool, rotationally movable, relative to the bearing journal, along the support
face of the bearing journal, in the gap, created by dismantling of the bearing,
between a bearing seat and the bearing journal received in the bearing seat, and
having



7. The apparatus as defined by one of the foregoing claims, characterized in that the tool (1) is a
replaceable or indexable cutting plate (1), and the securing device (2) includes a tool holder for the tool
(1). 8. The apparatus as defined by one of the foregoing claims, characterized in that the securing
device (2) is embodied as a flexible mat (2) that can be glued on. 9. The apparatus as defined by one
of the foregoing claims, characterized in that an adjus1tihg device is provided for adjusting the spacing of

the tool from the support face to be machjned. 10. Th defined by claim 9 ch terized
i that the adju@NEE L PIETEEI L SES AP RAE GHE AP e RO AR JHUEP BRVGRE  11. The

apparatus as défiitages) ¢lahingidhe sheffarels@s i vettEaingle @agLikmeeassaatRfie 8% Rleast two
interchangeabladoeistatidiffect hblieighiisd the secured cutting tool is guided in a purely

rotational cutting motion along the support face of the rotated bearing journal,
characterized in that
the securing device, for re-releasable securing of the cutting tool on the
bearing seat in a manner free of residue and nondestructively, is arranged in force-
and/or material-locking fashion and for that purpose includes an adhesive layer
suitable for joining the tool in material-locking fashion to the support face on the
bearing seat, and/or at least one hose clamp.

3. The apparatus as defined by claim 1 or 2, characterized in that the securing
device (2) is arranged for securing the cutting tool (1) on the support face on the
other side of the gap than and opposite of the support face to be machined.

4. The apparatus as defined by claim 1, 2 or 3, characterized in that the tool is
an abrasive layer.

5. The apparatus as defined by one of the foregoing claims, characterized in
that the tool is a grindstone.

6. The apparatus as defined by one of the foregoing claims, characterized in
that the tool (1) is a turning tool, in particular a finishing turning tool or a reamer.

7. The apparatus as defined by one of the foregoing claims, characterized in
that the tool (1) is a replaceable or indexable cutting plate (1), and the securing
device (2) includes a tool holder for the tool (1).

8. The apparatus as defined by one of the foregoing claims, characterized in
that the securing device (2) is embodied as a flexible mat (2) that can be glued on.

9. The apparatus as defined by one of the foregoing claims, characterized in
that an adjusting device is provided for adjusting the spacing of the tool from the

support face to be machined.

10. The apparatus as defined by claim 9 characterized in that the adjusting



12. The apparatus as defined by claim 9, 10 or 11, characterized in that the adjusting device includes at
least one displaceable adjusting cone, with which the position of the tool holder is adjustable. 13. A
method for chip removal machining of at least a portion of a support face of a bearing seat (5) of a
concentrically guided shaft (3) or of a bearing journal of the concentrically guided shaft, in particular on a
shaft supported in sliding fashion (3) with bearing shelik (4), such as a crankshaft of a large two-stroke

diesel engine, where in by dismantling the bearing (4), a gap befween the bearing seat (5) and the
bearing journal ‘iﬂ'?@c’@ﬁ)ﬁéjqﬁ ?ttai]?%%g?@ds, %ﬁ%té#?g(?gl %ﬁg%%eﬂﬁg?am'as defined by one of the
foregoing claims for machining the support face on the bearing seat (5) is secured on the bearing journal

(3) or an apparatustas deérehinansasiditnméaregalagrcihond Gocmeadteringdivetsapibpert face on the
bearing journal @P@ﬁH@%ﬁ’e%éhﬁc‘Rﬁ%&% Raak et RERNIRdhe shadls(3) &ff&‘@ﬁ?ﬂeig}his‘.‘- The method as

defined by claim 13, characterized in that the shatft (3) is left in the supported state at tfurther bearing
points (5), so that the further bearing points (5) serve as bracing of the shaft and thus of the tool in the

machining of the cylfhdfiB8I3RRFBIFasIefines Bhelaie folP L ddifky 35/<IZRA D3 128 characterized
in that with a betiivgjise aledesiplit inles ableashonsadididcandtdebadivistncothe bearmgdidtieremoved and

the apparatus gsoggiinest the av6 ablelainssadijtistay@h 12 is secured to the side, thus made accessible, of
the support face opposite the support face to be machined. 16. The method as defined by claim 13, 14

ety e o S ARG DRSS AR 55 ST RN, SR
bearing lid is pftf RN IHFR R SHatrgIeatriely Sadessat 1d) P! Er@rIipedPHHIbenal suitable for
machining the sbipporidacteicaiytiupidedrahgfiourpalisadiusteddmpfighmtngdieasiinmb ditshiaith which the
two bearing halygs\s@nHe8arH8BRa’ (4), such as a crankshaft of a large two-stroke diesel

engine, where in by dismantling the bearing (4), a gap between the bearing seat

(5) and the bearing journal (3) received in it is created, characterized in that an

apparatus as defined by one of the foregoing claims for machining the support

face on the bearing seat (5) is secured on the bearing journal (3) or an apparatus

as defined by one of the foregoing claims for machining the support face on the

bearing journal is secured on the bearing seat, and after that the shaft (3) is

rotated.

14. The method as defined by claim 13, characterized in that the shaft (3) is
left in the supported state at further bearing points (5), so that the further bearing
points (5) serve as bracing of the shaft and thus of the tool in the machining of the
cylindrical support face.

15. The method as defined by claim 13 or 14, characterized in that with a
bearing seat (5) split into a bearing saddle and a bearing lid, the bearing lid is
removed and the apparatus as defined by one of claims 1 through 12 is secured to
the side, thus made accessible, of the support face opposite the support face to be
machined.

16. The method as defined by claim 13, 14 or 15, characterized in that for
machining the support face on the bearing journal, the apparatus as defined by
one of claims 1 through 12 is secured to the support face on the bearing lid, and
then the bearing lid is put back on, and the spacing between the bearing lid and



17. The method as defined by claim 13, 14 or 15, characterized in that for machining the support face on
the bearing lid, the apparatus as defined by one of claims 1 through 12 is secured to the support face on
the bearing journal, and then the bearing lid is put back on, and the spacing between the bearing lid and
the bearing journal suitable for machining the support face on the bearing lid is adjusted by tightening
bearing bolts, with which the two bearing halves can e clamped. 18. The method as defined by one of

claims 13 through 17, characterized i hzt ina earin%?(4) formeqf of Mo-%algbearin hells, only one

S
bearing shell h PR LY SRR RYSPRISSRR A H};{Bgf %éﬂ@ﬁf?ﬁh@‘fﬁéjgﬁ ?) ﬁq‘ré%%%Hr bearing
journal or on thés [s&isigPdaatightenmgmeanisthetisay de iriiehBhe tmembegrisadialvasicrtieg that for

machining the silgmppedace on the bearing saddle, only the lower bearing shell half is removed.  20.
The method as defined by one of claims 13 through 19, characterized in that given a tool width less than

the width of the supportface to be ma h'nea, the steps.of. applying the tqol.to %—e site support face
and the ensuing ro‘ﬂz?oﬁ]c?f W\%?k]s%%aﬁsarg@eer ob%%%lqﬁpf?éalgdq?/}{ \?ﬁ%ﬁgﬁaé%gérea L'Jns%%? &fined by one of

claims 1 throughaSEJideris st ek ik e thersRalidiri&iBRPar 3t deadefined by one of

claims 1 through 12 is secured to the support face on the bearing journal, and then
the bearing lid is put back on, and the spacing between the bearing lid and the
bearing journal suitable for machining the support face on the bearing lid is
adjusted by tightening bearing bolts, with which the two bearing halves can be
clamped.

18. The method as defined by one of claims 13 through 17, characterized in
that in a bearing (4) formed of two-half bearing shells, only one bearing shell half is
removed in order to form the gap for machining the support face on the bearing
journal or on the bearing seat.

19. The method as defined by claim 18, characterized in that for machining
the support face on the bearing saddle, only the lower bearing shell half is
removed.

20. The method as defined by one of claims 13 through 19, characterized in
that given a tool width less than the width of the support face to be machined, the
steps of applying the tool to the opposite support face and the ensuing rotation of
the shaft are performed repeatedly, with an apparatus as defined by one of claims
1 through 12 applied in offset fashion in the axial direction of the shaft.



