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ACCOMIMODATING ASSEMBLY FOR THE GRINDING OF A CAMSHAFY AND METHOD FOR GRINDING THE
CANISHAPT

Desoription

The pressnt invention relates to 3 recebdng arangement for receiving o camisha®t, whsrein the camshait
comprisss a shaft body with functional glements, whith shaft budy extendd along an axls of rotation, and
wherain o gearwheel i mounted an the sheft body, whergln g reosbving bady e provided, by meang of wihich
the camshalt can e at Teaqt porthliy received for the porposas of performing 3 grinding machining prosess,
The invention also relotes W moathod for the gringing machining of 3 camshalt by way of 3 recaiving
atrangemant of sald type, and the invertlon mdstes to 3 gepshalt that can be received In & recelving

arrangement according to the present invention,
PREDRART

ER 2364 477 AZ prageats:s camshalt wdth o rolling bearing which comprises-a rolfing bearing insset and »
raditng bearing outer ring which, on its auter drcumferance, has a fixing element. Sald fixing elermeant is suitable
for fiddng the rolling bearing radially snd axialiy & 8 besring receptacls of 3 motor vehidle wlinder head, 8§
thereby sought to provide -an dmproved rolling bearing arrangemert anda rolling bearing installation
spparatus, whevein the roliing bearing Instalistion apparatus makes b possible for the rolling bearing
component to be kept free from dirt during the grinding of the cares, The formatinn of a recaiving arrangament

of the camshafl during the grinding machindngthereof s howawse not disdosed.

DE A0 2005 £34 777 B3 prosents a camshaft sehich can ke racaived in g receiving arrangerment, such that the
camshaft can be subjected, in a recelving setangement, 1o 8 grinding machining process, Hare, 2 sha®t body i
proposed, oo which functional slements of the comabadl and 2 gearwhea! are mounted, and Itis specifind that
the functional elemients, in particular an interforerwe-it bearing seat. can be producad in one grinding
rashining process. 1 s howswsr a disadvantage that the shrink-fitting of the gearwhes! ontn the sha®t hody
results in g position error of the toothing of the gearwhes relative to the machined interferance-it bearing
seat. in a3 single chucking sotup of the camehalt, mutually scourste grinding machining can be realized only
betwesn the interference-fit bearing seat and the functiona! elemants, for axarople 2 cam slament, Huwever,
since the praduction of the tosthing of the gearwheal takes place before the sheink-fitting of the gearwhesl
onta the shaft body, # is not possible to adhare Yo narrow position tolerances and trug running accurasy
between the tyothing of the gearwhes on the shaft body and the pregsing basring seat ang nther functional
glemnts, This oltan gives rise to relatively short service lives of the geanvbesls of amshalts, or the simple
pressing of gearwhoels onte the shaft body in erder to produse the camshaft s often not possibie, becsuse the
pressing gives rise to excessively brge position deviations between the toothing of the gesrwheel and the

functinnal elements produced by way of & grinding machining provess, such as bearing alemants snd cam
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sdements,

DISCLOSURE OF THE INVENTION
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U isan object of the irvvention To inprove o receiving srrsngemsnt in order to ovsrcoms the disadvantages
deseribed above. broparticular, the receiving srrangernant should be of simple desipy ard pseonita high hval of
poslion  scouragy botwenn the gearwheel mounted on the shalt body and the functional slements
Furtharmiore, B s scught to speciy & method for the gringding machining of 3 camshalt o 3 recebing
arrangamaent of said type, which methad vields an socurate position tlsrspoe of the toothing of the gearwhael
refative o the Tuhttions! slements. Consegunntly, B &alss the obledt of the invention (o spacify o careshialt
which can e receivad sod machived iy ¢ rocelving srrangoment of said bype and yowayof 8 methad of salid
type,

Procesding from a recalving arrangament as per the preambie of Tlalin 1, proceeding from a method as par the
known Teatures of Clalm 8, and proceeding from a camshalt as per the preamible of Claim 10, the sbject Is
achieved by way of the respactively characterizing features. Advantageous refinements of the invention sre

specified in the respectively dependent clgims,

The invention ermompassss the tachnical teaching witersby thee gesrwhenl Bag o recniving meang onto whith
tha receiving body can be sogaged and by way of which it is mads prssible for the camshalt to be reveived by

the receiving body.

By means of the recelving arrangement according to the invention for raceiving 8 carnshaft, itis made possilile
to perform grinding machining of the camshalt, which results In minimal concentricity errors and position
tolerances bedwese the toothing of the searwhes! and the functional elerviants, The receiving meshs o the
gearwhenl con Torm » grometris grinding center, which may alrsady have sarved 88 3 grinding center for the
production of the touthing duning the production of the geerwhsel, o which is at least jointly prodused during
the production of the toothing, in particelar I e machining chucking sebup, v 8 variant iy which thy
gearwheel is produced ag 3 dntersd componant, the receiving mgans may serve in the sams way as a referance
geometry, which hewise has 8 correspondingly bigh accuracy. with feepest to the foothing and is formed, in

the sintering process, with narrow tolerances with respect to the geometry of the receiving means.

Hare, the gearwhest may also or slternatively perform othiay or further functions, and may for examgle serve 85
2 sensor wheel or be in the form of & sorocket or belt pulley, I the content of the pracent invention, the
grarwhael nead not be formed I one pince, and the recedving msans may for exsmgds slss be formed on g

sleave which Is pracced together with the gearwhesl

I the camshafl is at least pantially received by way of the reosiving mesns on the gearwheel, and i at feast ons
of the functional sleroents In sald receptade i machined by grinding, then the grinding center for the
production of the othing and the grinding center for the grinding mashining of the functional slements
coingide, giving rise to tinimal concentricity errors of the toothing of the gasrwhoel relative to the functianat

slameants,

The recelving means may be formed by a collar with a conical recess, wharedn the collar is Intsgrally formed an

the geatwhee! ot the hub side and concendrically about the axis of rotation, Here, the reesiving bty sy fave
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3 recnbving formation which is of complementary form to the coniosl recess of the vollar and which can be
angagesdt sido the conlcalirecssy of the coifar, snd wdich thus formy endlecling srssl politast Hire, thig rociiving
body may surteund the receiving masns or b inserted into the recedving msans, whsrelr both possbhilitisg
yield the desired result whereby the camshaft 1 st losst partialiy received by the recelving bady, it is alse
possible for the recelving means or the recelving body to have ap enclicling odge, for exarapie a bevel, which

bears against the cordesd vontour ot the nside or outside ardd thus forn lingar contacy

The fact that thy csshaft s only partially recelved arisey fromn the fast that, diving a grinding. machiniog
process of a caroshafy, the latter must hasically be raceived, 39 85 10 berotatable sbout it anis af rotution, by
way-of at-lrast-two contering Hos: snalogously o the pringiple of & clamping chuck and & tatlctosk slesvn vl &
turning machine. Here, tha receiving body replaces ong of the centering Hps, and the camshafl is received, by
way of the monlving hody, on therecebdng masns of the gesrwhael, whersin o further reseptacle niay be
provided on the othse sod of the samshel, Here, it is Brtly possible for the sonical teness to be formed avthe
ingide i the eollar, of the conical recess may be formued on the coliar st the cutside. The rsesiving hodv may be
of correspondingly complamentary forey, and the recelving body may cempriss an lnternal cone or an external
cone, Here, the aberative emtudiment of the secelving means is basioally alsoin tue forme of an ternal
cylindricat surface or external oylindrical sirface, and the receiving boady comprisss sn eoternal cylindtical
surtace of complementary form or an interosl ovlindricel surfsce, wherein & roceiving it must have

currespondingly narrow tolerances. i the samp way, the recess may also be formed by a spherical contour,

i g refining embodiment, the shaft bady may, In terms of its longitudingd extent in the direction of the axis of
rotation, protruge sxislly bayond the position of the gearwhes! on said shaft bady, such that the gesrwheal is
recelved on the shak body 50 85 to be spaced spart from the axal end of sald shaft bady. Consenuerntly, the
receiving bondy may be formed, at least in sectiong, with o covity wiich is open a5 the end sids and in which the
erut of the shaft body can be recelved, In particilar In the vass of prodruding shiaft onds, ) has hitherto only
beare possible for carasha®ts to be racsived, by rans of a centering tip for the grinding pachining process, by
way of the shaft body. This however yislds a concentricity werar of ths toothing of the gearwhes! an the shak
body, because the connection of the gearwhesd to the shaft bady s corvmonly i the form of an interfersace
fit, giving riss Yo increased position tolerances, Qwing to the special design of the receiving body with i oavity,
it is howevar schisved, despite a protruding shalt end, that the camshalt is received by way of the receiving
means on the gearwhael, such that the receiving sreangemsnt according to the invention cany ke implemanted

ever in the nase of caroshafts with protruging shaft snds,

B is furthermors avvantageoualy possible fur the camshall to ba in the form of a0 assembled samshatft,
wharedy the shaft body, the gesrwhee!l snd preferably also the functional lements ave formed g3 individusl
parts and are Joined onte the chaft body, Alternativaly, it is however abss possibla for the canaha® fo ke
prodused as & solid camsha®l, onto which the geanvhesl is retroactively mounted, and for a grinding roachining

procese of the functional elermsnts of the canwghaft, which are forvisd o ore plécs and matesially ntegralle
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with theoshalt body, fo b parfoimed i the same way by way of the recebdng srrangament spcording to the

invantion,

The invention also relates to 3 method for the grindlng machining of 8 camebaft in areceiving arrangement for
recelving the camehalt, whareln the camehall Comprises @ sheft body with Tunsticral elemnsnts, whith shaft
ody extends glong an axia of rotation, and whsrgin 3 gearwhest iy mounded on the shalt body. Herg the
method comprises ot feast the stepsof providing a receiving body for ot leash partialy receiding the tapshalt,
groviding the gegrwhael, which Hay o receiving oieans, receiving the carashaht by engaging the receiuing body
onto the raceiving means, and grinding the at feast one functions! slement. The engagement of the receiving
hody on the receldng means may v this case e reatlzed inparticular by virtue of the seceiving body heing

inserted, with centering action, inty the receiving meang

The gearwheel msy e provided with A toothing, whersin thevecgiving msand snd the touthing are pridused
with 3 comoan genmmsirical machintng conter) and wherely the gesrwhes! iy anly subseguently pressed of

sheink-fHttes onto the shaft body.

The invention is aleo directed 1o smshefu having 3 shHaR body comprising sioltipls fusctional slefnants,
wharain the shalt body-extends along snaxisof rotation, and wherdn o gearwhes! is mounted onsthy sha®
baddy, and s provided that the gearedieel bas g racsidng mgans intowhich 3 receiving bady sab be engaged
sl by way ol which i & made possittle for tha camshaft to be recelad by the receiving bady, sa 88 10 grovide
2 reooliing artangersant for the grinding miachining of at feast one of the Tunctional wlsments, Hive, the
sngagement of the receiving body onto the regeiving mesny may be reslized in particular by virtur of the

recpiving boady baing inserted into; or engaging sround, therecaliing twans,

According o the inventioy, the reseiviog meams o formad by o collar which s integrally formed on the
goarwhee! at the twb side snd concentrivally srourdd the axis of rotation and which has 3 conieal recess or
cankeal formation. i the collar formia conical farmation, the regeiving body sy have u cosdssd secess of
correspandingly complementary form, such that alternatively, the recshing body miwy engage arouny the
conkeal forragtion of ths soliser, whersehy Ry kewise the tase that the camshaft can berscelved i thepdlnding
senter of the tosthing of the gesrwheel

ngituginel extent v the direction of thy iy of volation, protrude exlully beyond the positian of the
gearwhanl oo the shaft body, such that the gearshesd s reonbeed o the shaf bogdy s 40 to be spaced apart
from the axial shaft end of said shaft body, The camshaft may be in the furm of an assomblud canuhalt,
whareln theoshaft body: the geasrwheel and preforatly abio the fusctional slenents are furmed se ngdividual

oatts and are joibed together:
PREFERRED EXEMPLARY EMBODIMENT OF THE IRVENTION

Further measures which improve the wvention will be presented i more detail below togsther with the

descrigtion of 8 preferred axemplary embudimint of the iovention o the hasicof the Higures, In which:
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figura shitwug ary axemplary sroboditent of & mrcalving arrangemears for teosiving g carnshaft, v a

orossssectionsl view, and

figure R shows a perspeatbee vlew of @ gearwheel having & tootbing and having @ shaft passage for

being recelved onthe shalt bady of s camshati

Figure T shows an exenplary embualiment of sresehdng srrgnpament 1 baving 36 sxemplary enbodiment of s
carnshafy 10 and the method scoording to the fnvention for the grinding machining of the camshaft 10 can b
performed by mesng of the mempiary embindinent of the receiving arcangameant 1 that (s shupwn,

and by wey of wxample, two Runctinnel elomants 12 sre arvanged on'the shaft Body 11 A& fitgt functions
slement 12 forms a bearing elument 20 for the mounting of the camshaft 18 in the cvlinder hesd of an internal
combustion anging, and a furthar funstional element 12 &, for saople, in the form of & s clement 24, The
bearing slemant 30 s shown, by way of sxample; a5 3 single ring-shaped element that bas bess pushed ontoe
the shatt bady 11, and the bearing slement 20 may also be formed by a section of the shaft body 11, For
sxarmple the settion ol the thaft boaly' L1, and abs the outer draiinderentist surfacwot the bearing slerent 20
or of the cam slerpant 24, gy be subjscted to o grinding machining pracsss in ordse for the canshaft 105 be
mgunted, s0 35 1o b rotatable ahaut the axis of rotation, in asseeiated bearing shells in the oviinder head of

the internal combustion-angine.

As a further dlamant, @ gearwhael 1418 mounted oo the shaft body 11, and the geanwhesl 18 is fustensd 1o the
shalt body 11 by way of an interferance fit 23, The gearwheel 14 may serve for example fur the drive of the
carashaft 10 ar for the rotatabie coupling of a further camshaft, and the gesrwhse! 14 has » taathing 21 which
farms the termination of the gesrwhsel 14 at the sister drcuraferance. The gearwhen! 14 has, in this case, 8
ssat on the shaft body 11, sald seab belng sxiafly spaced apart from the shaft end 25 i the direction of the axis
of rotation 13, Consenuently, the shaft end 3% protrudes sxdially, It the direction of the sxis of ratation 13,

hovond the seating pasition of the gearwheel 14 on the shalt body 11

The recadving arrangement 1is farmed by soraceliing body 15 for receiving the camshalt 10, and the recaiving
hody 15 may for example be 3 constituent part of 3 grinding machining cemter, and i shown mergly o
sehematic form, The receiving body 15 has & recalving formation 18 whish intarasts with 2 recaiving rmsans 18,
sugh that the capahall 108 @ least partially received, so as to be rotatable about the sxis of retation 13 by
way of the receiving body 13, The fact that the camshaft 10 s only partialy recaived arises from the fact that &
further receptacte for the Comshalt 10 &5 provided along the axis of rotation 13, for examplk at the oppasite
snd with respect ti the shaft end 25 of the shaft body 11, In 2 marmer which Is net shown, and the further

reveptacie may for example be o the form of a turning center, in particular in the form of & tailstack sieeve.

tn ordir that the shafl endd 25 which protrudes beyond the position of the gearwhae! 14 doss nob impeds the

resEdving of the camsbalt 10 by wiy of the racelving body 15, the receiving body 15 has g cavity 19 which is
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grometrically designed such that the shaft snd 25 prodrudes Intn the receiving body 15, in particulay without

raaking physical tontact:

The receiving mieans 18 gn the gearwhes! 14 b formed by an integadhy Tormesd collar 17 withes noning! nterosd
racess, and the collar 17 lasitusted on the gearwheel 14 3t the bub side and sonoentrically about the ais

Y

ratation 13, Here, the collar 37 s formed in one pisce with the body of the gearwhest 18, wharein the sonigsd
recesy for forming the recelving means 18 v prodused iy cotrimon achindng provess togathey with the
cutting produntion of the toothing 31 Consaguently, the recalving roeans 1& i the collae 17 i the furn of the
conieal recess forms the geamatoics] grinding miachining center of the gearwhes! 18, such that the togthing 21

Bas surdsl Contentricily error with respect 15 the receiing peans 16,

The receiving formation 18 on the receiving body 15 is farmed complementatiiy o the conical repses In the
coltar 17, ang it e possible o partindar for the cone with an external surface of the reseiving formmtion 18t
hiave the sarme angle s the cone in the aceiing means. 16 on the gesrwhise! 14, Inthis way, the gearwbest 18
and in partisubar the toothing 21 can be received on the receiving bady 18 with an only minimal consentricity

2 LU

I, i the receiving srrangement 3 that is showey, ab least one of the functional slements 12, in particular the
bearing element 20 or the outsr sircurnferentlal sutface of the shaft body 11, iy subjectad to 8 wingding
rachining process, it s thuy ensured that 3n only mintmal conseniricity ervor arises detween the tasthing 21
aril the steface, which s subjected to peinding machining, of the functional slament 12 or the outer
tosthing 21 has mindmal toleraney deviations relative to 8t least one surface, machined by cutting action, of

ane of the functiond! elernents 12 b relative to the outer circumerential surface of the shaft body 11,

Figare 2 shows, s perspective view, the gesrabes! 14 with the tothing 21 on the outer dircumberencs snd
with the fateraily formad recelving mesns 18 within 8 oollar 17, whereln the collar 17 is formed iy ore glecs
with, and intagrally on, the body of the gesrwhigel 140 At the Inside, the gearwhee! 14 has a shaft passage 32,
and, by way of sxample, 2 groovad sutface is shown by way of which tha gearwhesd 14 can be pressed anto the
shaft bady 31, and the groaved surfase may Forexample forny s toothing along the axf of rotation 13 op slong

thecanteal axigof the granwhest 14,

e processof production of the gesrwheel 14, which may for example be a cutting, i particular grinding
process, the machining of the recgiving msans 16 s pyformed In 8 sommon chucking sel-up tgether with the
praduction of the toothing 23, sad consequently, the receiving mears 18 forms @ grinding center for the
toothing 23, and the formed grinding conter i the forns of the receiving teans 18 serves, for the subsequent
grinding roachining of the vavshaft 10 with the gearwhues! 14 pressed onto the shaft bady 11, 38 the refersnce
grinifing center for the grinding machining of ot least one of the functionsd elements 13, i the gearwhent 14 i
produced ay a sinterad componeny, the receiving rosans 16 may, owing to the sintering process, already axhibit

very narrow tolerances relative to the todthing 21 of the goanwhent 14,
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The invention i not restricted, in Terms of its smbadiment, b the proferrad suamplary embadiment spesified
above. Rathes, numercis varianty are sungeiveble wiish mipker e of the Hustisted solution sven i8
embodiments of fundamentally different form. Al of the Tepturss sndfor sdvantages that nmerge fom the
clsims, fronuthe description or fram the drawings, cludipe design detaltaor spatial srraagemerds, sy be

essertisl i the invention bath individustiy and In awide variety of combinations,

List ol refersnes numeals

1 Receiving arvangemaernt
10 Cavashaft

11 Shuaft bady

3 Functional slement
i3 Axis of rotation

14 Gearwhayl

15 Reveiving body

8 Recaiving meang
iz Collar

18 Hecwiving formation
45 Lavity

0 Bradag alement
41 Tomthing

23 shalt passage

P irgerferencn fit

4 Cams plament

25 Shaft and

TARTOELRENDEZES BOY VEZERTENGELY ROSZORDLESENES £5 FLARAS A VEZERTENGELY KOSTORULESERE
Seabudalnd indrypontok

1. Tartoelrenderés (1), avely ey tartdtesth! (15) & egy verdrtangelyhdl {10} 4L & vesdrtengely {30}
feivitelers;, shol @ veréniengelyneh {10} agy Imgastengely (13) mentén hdndds, funkcinmdlis elereket £13}
tartalmazs tengelyteste {11} van, &¢ ahol a tengelvtestre {131 egy fogsskarek {18) van felhalysave, ahol sy
tartdrest {15) vddlhatd, amelynek révén a veesrisngely {10} egy kiszdrlld megmunkdids végrehajticshng
fezaishb részban megtanthats,

azzal jellemeres, hopy a fogaskerdkanek {18} wivan tartdesekaze (18} van, amelvre a tartdtest {15) raliethetd,
Sy amelynek réven lehatedges @ vezrdriongaly [10) megtattisa & tartdtesttad {150,

2. Ar L igenypont srerintl tetdelrenderds (1), axzal jellemezve, hogy 8 tantdesrkéat 1I6) egy kdnuszos

kikdpedali perarn {17} alkotjs, abola perem {17 ae sgy oldabin 85 koncenteikusar van a forgdstengely (135 kon

ULV

87 TNH-100089247
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» fogaskeréhen {14} Malgkites,

3. A2, lgdnypont sterinll Yantdelrandezss (1), sizal fellondieve, Bopy B lanidteainek {15) epy & perst {17}
kénusens kislakitdsaval komplamanter maddon kiglakRott tartokikdpedse {18} van, amaly & param {17} kdnuszos

kiatakitgadrs bltathetd.

& &z 1-3, igenypontok barmelvike szecint tartdelrendesds (1) axenl jellemsave, hogy o tengeivtest (14}

hosszabara forgdstengsly 113} indoydban- axidlisan stk wdogaskarsk {14} tengelvtesten {11} sifoglalt

raloreten, Gav. hogy o fopaskerdk {18} 2 tengehest {131 tengaivirdnyl wipded] thvkdzzel vart sarra felvdve,

§. Az pl&x& igénvonntok hirmelviky sZerindl tartdelranduase {4, sy odlemsesve, bogy & wwrtdiest {15)
legalabl srokastosan egy vogoidaldn nyitott Greggel (188] vy Kiképsews, sunsbbiay 8 tengebtsst {11
tengelyvdge (25) megtarthatd, ’

P:

& Ar olfrd ganypontok bérmelyike szerintl tartosbendiads (1), s jollsensave,. hogy lgdsbb epy

funkdiondls eler {13) csapsgvelamként {20} van kiképezve.

7. Ay ezl igdnypontok birmelvike speintl tariGalrondnedy {11 szl jellemesve, Hogy & verdntangsly {18)
Geszeepitelt wdrtangelvkant (10 vany kinfokitve, ahod o tenpebdest {311 2 Sogashersk {14} és aldmydeen 1

funkclonslis elemek {121 i3 egved) alkatrészebidntvannal Kalakitva 83 atengeltestra {11 rélllnsatve,

8. Blidrds  egy  verdelengely {10)  kasz&rild  rowprunkdlisder oegy 9 verdrtesgelyt (10} fslvass
tartdelrenderdshen {1} sbola vazertengaly (105 «gy forgdstongelyr £13] msnten midds, funkdondlis elmekat
{13} tartalmazd tengebytvatet {31} Roglal soagdban, &5 shol sy fogaskarél {14} van 3 tengelvtestre {11}

fathetyaive, shol ax elards fegaldbb o kdvetkead Bpdsakat tartalmaiay
=gy tartGtest {15) bivtositian ¢ verdetengely {10} logalahb részloges folvéalidhes,
gy artSesakOrrel (18] rendelkerd fogaskeradk {14) biztositiss,

s yerdrigngely (10} mngtartdea @ tartdtest {I5Y ivtlesrhbere (18] 1hridnd fothudyerdse (1jdn, 85

= jggalabh egy funkionalls elem (13} inbriidse

8. A8 igénveont szering sdideds, azzal folleenove, hogy o Togaskereket (14} fogardssal {21 kSsuitjik, ahut a
tartdasrkont {16) dv a foganset (21 ks geommirial megmunkildst Reponttal itk &8, defvagy bogy ¢

fogaskeraket (18] azt kdvetden g tengalytestre (11 felsajtoljsk vagy razsugorituk.

10, Vezsrtengely L10] pgy tongehtesttel {11, simely 10bb funkaionalls elemet {12) tartalmaz, ahol & tengelvtest
{11} egy Torgistengsly {13} mentén hdzddik, & shol sgy fogaskersk {14} van & tengolytesire 111) felbelynive,
azzal jellemerv, hogy a fogaskerdknel (14] agy tartdeszkies {16) van, amelyrs egy tartdtest {15) Ghuthetd, &«
amabyiek révér lehntségey o versriengely (10} tartOtest (15) sl ningtartiss, hopy 3 funkeionstis alemsk {123
ngalibh egyikdned kdsz&rild megnmunkdbicdhng egy tartdairsndnzést {1} teremisiink, aho! a tartdesshist {18}
egy agy oldalon & Ronventriusan 8 forgdstengely {13} MSrd » fopaskersken {141 kiképrett parent {17} gy

konuszos Kialakitdeeal vagy kdnuszos rdformatiseal alkotia.
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358 100 ipdnypont sterindl weddengely (10), susl jellewmerve, hogy o tengelvtest {31} hossedban «
forgastengely {13} frdrasdban sddlisaly tinvalh o fogaskerdk {14) tangadvtnaten {111 offoglah helyén, dgy, hogy

» fogaskerek {14} a tengelytest {11} axidlis tengalpvdpdtdi {25) tdukdzze! slvilasatottan van & tengehntestre {11}

felhnlveeve,
3. A 10, vagy 11, igdnyhont sterintd vazdrrengedy (10} asal fslfemerve, hogy o vosdstengely (10 Begdadpitaty
vazdrtengaivként (10} van Rslakitva, shol 3 tengelvtest {111 8 fogaskersk {34} do nlSnyicen & fushendlic

slemek {13) b egvadl slkatrészelként vannak kialkitea fs agynadssal Ssszetfingeivn
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