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*166166* 1 Method of manufacturing a dynam c groove bea ng% %ggyltable

for use.in such Immﬂﬂmmumm,nd housi ng and bearing part nyf act ured by
such a nethod; d unit provided with such a gr&;ﬁ?bﬁﬁ‘l ng;
met hod of manuf act urtigigetr rot at abl e scanning unit, and rmagnetic tape

device provided with such a scanning unit. The invention relates to a
met hod of manuf acturl ng a dynamc groove bearing havi ng an_internal

bearing pgrt rra coaxi al | eI a ext er.nal bearing
part, @ﬂ %‘\é@?f g a@%Ye i g‘ﬁ{zé@ fe"%n‘gtsﬁ'gf' gand

experi enCQnéthod Qﬁdihon&thgamd gariuﬁouﬁ'ediuy sl dhe&od,bdawmombe ot hod t he
bearing parts, are prow ded with coo e tg ’cefs{" gsurq@ces the bearing
surface ofPrevidedowith pusch a,grgoy spraeth ‘5’3 r@gﬂ‘ﬁ e Ba press
tool and qpg, @id inBghelle dpk Havics! i&me&m&euagawﬁmgemwth a pattern of

gr ooves. The’inventi on aI SO re ates to a die suitable for use in a nethod

according to the invention. The invention also relates to a housing

ménuf actured by a nmethod according to the invention. The invention also
relates to a bearing part manufactured by a nethod according to the

i iventi on. The invethe mnex@ps@ehta maamethedafmefa@maagémue EE®¥Pri si ng an

hpggrmtIWéW ro awﬁg ‘PIéd in a cassette%skﬁaped%ﬂloﬂfsﬂlga}o;/on

means of temternialibasxing mmmhbmmmmmemmed Obyamtm;‘tdndd accordi ng
to the inventi.on, e.inveniion al.so rel at uring a
rot at abl e **BEUHF Pf‘g{I ‘6&41’?5“55%‘8‘ 9 @ﬁf %ﬁ“ﬁé@e'gﬁﬂ%u %g&ﬁ&t h a

hel i cal negegtividedarith capperdtingobedring swrfuees, nmebhaﬁrrg\mmh otfsmeofdieabl e
relative to the base.drum whi ch S Ieat on netlc ead whi ch
scanni ng UPfRFing party "Mh"&‘ rﬁwrtﬁ?}\ﬂ? ?Fbﬁ%

accordi ng WM Wlawldfwut he invention also relates to a
magnetic, tape devi '(f'l?e ﬁgg;/&ogeago relates to a die suitable for use in a method according
to themvenuon
The invention also relates to a housing manufactured by a method
according to the invention.
The invention also relates to a bearing part manufactured by a method
according to the inveation. '

The invention also relates to a data storage unit comprising an information
disc and a scanning unit for cooperating with the information disc, which disc is
rotatably supported in a cassette-shaped housing by means of two dynamic’ groove .
bearings manufactured by a method according to the invention.

The invention also relates to a method of ma;.nufactuzing a rotatable
scanning unit with a base drum which has an outer wall with a helical magnetic tape
guide and a scanning drum which is rotatable relative to the base drum and which has at
least one magnetic head, which scanning unit is provided with a dynamic groove
bearing by a method according to the invention.

Finally, the invention also relates to a magnetic tape device provided with
a rotatable scanning unit manufactured by a method according to the invention.

A method of the kind mentioned in the opening paragraph for B
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@ rotatabl e scanning unit manufactured by a nethod according to the

I nverition. A nethod of the kind nentioned in the opening paragraph for
Lrrerererrerererrerererrerererrrrererrrr ~ *ACTIONY 2 manufacturing a
dynam c groove bearing is known from Gernman Patent Application 22 09 712.
In the known nethod, the press tool conprises a snooth press ball by which
a snooth bearing- surface with the shape of a sphere segnent is pressed
into the external bearing part. The internal bearing part is provided with
a etal begghdistniilgla dynafic grobieteating isdaiownefron [GermaniPatentApplinatioprss bal |
and the radius of the bearing ball being equal to desi LNg gap
height. An0%h#budnthe Igoum 'ﬁ"rj‘h‘lj’aﬁh%%'f’ﬁﬁ?‘r’ll ‘?"’(Pﬂia’s‘ 1)?‘?5%%3185'?3 Bﬁ'ﬁ%}bggﬁ’ eqr n of
grooves i Sl F%ﬂg%&rﬁ&%ﬁ?ﬁ& IsRepe i al sphéte Aegtidht & présed iRs diei dxesinaln t he

said Patent Applicalion.. A disadvantage of the kno% met hod tihs that the

appl i cat i obeagihg gartaThainteraal bearing deart iy proyided vath He _E“_S’é‘&g’?"“g Bal | used in
t he QrOOVGgi?r%%wgexphnﬁé‘%i&fonﬁ% "BldGhe PadtiRCIEItHE Ddring ®aRbERH Or an
etching process TS tiInme-consum ng. aresult, the manufacture of |arge
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the bress al | usede LA H0c, bW TR APMLp bul £ b ofs esadaatder he

manuf act ur oove bearing. Tt 1s an object of -the invention
to provi desdid Pefefiollpplicatidhe ki nd nentioned in the opening paragraph for the

manuf acture of a dynam c, gr.oove. pearing b i | sad t 2963

nenti oned above arer}hggﬁd(@ges%&%°W€W§é%%gg¥pl%?%%v%%ear| ntgs can
be manuf ac phtgesl o&ﬁm@v&cﬁmé dedring|ball ssed in the groode beatingbyameanspfirfat i vel y .
si npl e manner, ile. a high degree of ,accuraci;s Ls achi eved. 'I;hl%sdrlpvent i on
is for tha€xamaleckBaghinipg SPERHORKT &0 Fiching PIOEFSS PP FPSuiga 82 B8t ore of

the beari nghdhdutadnire oF e bbb IRatiagybythe \nown mektiod i bboriatst er n of
grooves through plastic deformation of a ductile F,rgte I a mﬁs of the
press tool Imaddition, the-press bl used insthe knowsm, method muyst 5??&?84 tFetBat t er n

of grooves. ,§| B %J&o?ﬁéﬁh | is.deformed by the press tool  and
the die, the eaéraféngfosdt}r ce of the relevant bearing part and the pattern
of grooves are sinultaneously fornmed in a conparatively sinple and quick
way. The use of the ductile naterial renders the required pressing force

of the press tool conparatively small, so that the die with the die pattern
can be © It is an object of the invention to provide a method of the kind mentioned

in the openihg paragraph for the manufacture of a dynamic gro&ve bearing by which the
disadvantages mentioned above are avoided, so that large numbers of groove bearings
can be manufactured in a comparatively short period and in a comparatively simple
manner, while a high degree of accura.cy is achieved.

- The invention is for that purpose characterized in that the bearing su:jface..'

of one of the bearing parts is shaped and simultaneously provided with the pattern of
grooves through plastic deformation of a ductile material by means of the press tool and
a die which has a die pattem corresponding to the pattern of grooves. Since the ductile
material is deformed by the press tool and the die, the bearing surface of the relevant
bearing part and the pattern of grooves are simultaneously formed in a comparatively -
simple and quick way. The use of the ductile material renders the required pressing
force of the press tool comparatively small, so that the die with the die pattern can be
repeatedly used in the manufacture of large numbers of groove bearings. Owing to the

| comparatively small pressing force, furthermore, the rebound of the ductile material
caused by the elastic deformation is negligibly small after pressing, so that the bearing
surface with the pattern of grooves is manufactured in an accurate manner.




‘Tepeatedly used in the manufacture of |arge nunbers of groove bearings.
Onng to the conparatively small pressing force, furthernore, the rebound
of. the ductile material caused by the elastic deformation is negligibly
smal'l after pressing, so that the bearing surface with the pattern of
grooves is manufactured in an accurate manner. 3 A special enbodinment of a
nmet hod according to the invention, whegeby the friction and the wear of the
bearing surface manufactured by the nethod are small during starting or

st appi ng of the dymaspeaagemahnhaarhmmdd&wdﬁhgcoﬂrd inechtion, whextbyt he

ductil | | t th | i £ h :
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operations are requ fusther embadiment of aimeshadeaseondingdo Qa’@éﬂ!’@fillhg t he

;g{:g?é: gg"g%"é“pﬁ"?l nveng’e %&E@ %é@%erré&gﬁl n@%ﬁ@ %earl ng ts'lrjl??éce

with the pasitiar relative ¢ the\comespending beariag drtibyttbe plasttmdmrngugycxftbe pl ast ic

wor kbench el et Gl Rt Sepi e i BBl IRERT RS T

of which té the bdasing parpmtlﬁslmyaﬂwnelﬂat ny segaratd bmmnkhmntpmddfor firingousi ng

duringtheformatlo . earln rface. Lng to the use of the press
devi ce wi tf 5\6‘?"%55143““% €8§ﬂ1" ‘ce, |arge nunbers of
bearing parts int emg&:ﬁdm&t&mﬂeﬁambd mﬁmm&unm&bxemfor assenbl y
with further conponents, can_be manufactured in Si rrple and accurate

manner . Achameterized dn that thehearing “mwﬁﬂttll‘ﬁ)@“&@c%frm&’% B3 ion is
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formed in the ~external bearing part, while the die conprises a mandre
which fit® wwkbmh@m@mﬂmweamhgorpw apesioning detdcedhy meansiof whichgi e i s
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t he bearing sur e use o he man e pattern of
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nmet hod ca
example, suitable for assembly with further components, can be manufactured in a

simple and accurate manner.

A particular embodiment of a method according to the invention is
characterized in that the bearing surface with the pattern of grooves is formed in the
external bearing part, while the die comprises a mandrel which fits in the external
bearing part and by means of which the die is positioned relative to the external bearing

* part during the formation of the bearing surface. The use of the mandrel means that the
die pattern of the die can be accurately positioned relative to the external bearing part,
so that the bearing surface of the external bearing part according to the method can be
provided in an accurate manner relative to the external bearing part.

A further embodiment of a method according to the invention is
characterized in that the dic pattern is present at-an end of the mandrel, the end of the
‘mandrel being applied in a compression chamber of the external bearing part which
tapers and merges into an opening for the press tool, while subsequently the ductile
material is pressed around the end of the mandrel in the compression chamber by means



‘provided in an accurate manner relative to the external bearing part. A
further enbodi ment of a method according to the invention is characterized
in that ‘the die pattern is present at an end of the mandrel, the end of the
mandrel being applied in a conpression chanber of the external bearing part
which tapers and nerges into an opening for the press tool, while
subsequently the ductile material is ﬁ#essed around the end of the nandrel
i n, the conpression c er neans, 4 of the press t ol ...T X t he
tapering c anﬁﬁr‘b’é# e taeeting CP'HB“?’H‘;{&H’@?{ t%lﬁcgﬁr#l%? g%)cket

while the Iy aﬁmﬂgkoekaf\alﬁhtﬁébéaﬁﬂgeﬂaeébamelm&mahg&mgmmm thdrpatiest t ern  of

grooves is at the sa fi rel ati o t e.xternal bearing part. A
still furt 98 BTO¥ELE3 t’a'B'F “5“'" Bedla"é'ﬁé?) T‘Hﬂ PitYention is
characterized in tha sa Hﬁm&r@ﬁbdmxﬁ&mafshﬁmwa@om ﬂo&hélﬁﬁdnnoih.e use of a
mandrel with a c¢learing end, such 'as, .for e.xa nd i he shape of
a sphere sclpmeierizd i thaha gandrelbwyl acls: o‘% bove

bearings W ddriflg eATRRA A8, feLeampRITRA €hd nﬂﬁélﬁtawaft@;bhemsewﬁbﬂfbrwmearl ng
parts experl ence a conbined radi al and axi al ‘grl ngTPl@ ‘é“ﬁ A SpeCI al
embodi nent . legds 4o Hﬁt%ﬁﬁ%‘ﬂ-‘o‘? AAYRYMIC 8re9Ye DErings M8 R R %18?’3?§°§ed in that
the ductil eofRhRfibrin wilicPhe'beaRg faft waRferts atlomeined widtaand atiak tearing Xt er nal

beari ng part, which upper surface extends perpendi cular to a centreline of
the exter rfamebearl ng part, and a pressure surface of the die, on which

pressure surface t hey shlofy Pibddihéht of a RicRRAHecoMifls Wi vl ds

perpendi cular to a centreline of the mandrel nd i s subsequently pressed

ont o t he upiberacterizedain dhap yhetdyetilp matesial igprovided QCPW%“PMM of i€ pl astic
def or mat i ONgplm i sl %} hizsghﬁgér%rf&&k& &'ﬁ%&@mﬁ@ﬂlﬂm% IR ~ and

the ductile materra an annu roove -a collar provided -on
t he upper exterhal bearingipart; and @precsn@waﬁa@?frtbe ;enymchawureaméhea pl ane

dynam ¢ gr ogy %at@rﬁiscﬁ}gsgm&xﬁ%v G tgﬂié | iGufto fa*k@nt?éﬁh?%f‘ﬁe mekd,Ng part

formed by t per pe r to the centreline of the external

bearing parand moW@pMom @oa)ppen surfee-iyyl the press toohand-the diehi gh
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the bearing surface of the external bearing part formed by the method being

perpendicular to the centreline of the external bearing part, so that an accurate axial

bearing action and a high revolving accuracy of the internal bearing part relative to the

external bearing part are achieved. '

A particular embodimeat of a method according to the invention is

characterized in that the bearing surface with the pattern of grooves is formed in a ring-

shaped disc, which is made of the ductile material, the ri'ng-shaped disc being provided

first around the internal bearing part between a pressure surface of a first die, on which

pressure surface a first die pattern is present and which extends perpendicular to a

centreline of the internal bearing part, and a pressure surface of a second die, on which
pressure surface a second die pattern is present and which extends perpendicular to the
centreline of the internal bearing part, while the ring-shaped disc is subsequently
pressed by the press tool between the pressure surfaces of the first die and the second
die, whereby the plastic deformation of the ductile material takes place in radial
direction with respect to the centreline and the ring-shaped disc is fixed in an annular



first around the internal bearing part between a pressure surface of a
first die, on which pressure surface a first die pattern is present and
whi ch extends perpendicular to a centreline of the internal bearing part,
and a pressure surface of a second die, on which pressure surface a second
die pattern is present and which extends perpendicular to the centreline
of the internal bearing part, while t ri ng- shaped disc is subsequently
pressed by. the press tool between the pressure surfaces of the first die
and:t he second e, .wher.ehy ] i f s fi |

materi al -tHKES pﬁ?vé&(;dg lfvl\,{rell%r%%%a# Q&gl% g%{tl %ﬁ%uﬁ@%&é@ﬁ? dt"%ﬂltg ﬁ%u%r?b ‘?el I ne
and_t he ridie-stispsdpai waring surfagewith @ pakera 9f arogrvesss fgrmedvan Yottosidesed i n t he
internal bearin art . B . . ' LSt Qi | cond die,
a ring- sha%“@ﬁ%&?ﬂ%&ggl#ﬁfﬂ&gl%%ﬁrﬁf%fug'%@o@ggl%f ornmegd on both
si des of gazi. dn Hingays et atiab dynantié gioovl bearing issformed prowiding|aybepiingd ar ound
the. internal hearin part....ln.this way, a plane axial dynam c groove
beari ng isgfﬁrlﬁéﬁo Bﬁ%‘&f‘%?ﬂa déée%eog?'i.ng force in two opposite axial
directions. A furt ha&rfurie ecbodimentaf azmeteedrscordingde dhenigvention fie i nvention is

he corr espamaAged Bot iy it roRen prdifalf Silyedsiiiorfipchtys! ' ve 1o

o L he dle B O e et boar s o aar - The. s of the said o
sensor achPEYESMERHES ﬁ@ﬁ@??%ggﬁ?aﬁésf‘ﬁ% %ﬁé‘%‘/fe&%"&"ﬁw Bt réte, pre-
O Bge U e N of Mt | o1, 56 200 o gcanni ag umt Tor oo
cooper at i ngetamiped; xial P%TMF%”&L%E%i%%H%&d‘fS rotatably supported in
ei ther si dgngbd hé\RinkYyQheis bORvodyaemici grbeve Weiriiips nGfactardd! by 4 fetekt er nal

bearing parts of the fespectjv nam ¢_grogve bearings, are integrated.
The i nt egr astosdingio the, IVeskosy 1§Hham d“g’éf &@?’S’f“s"i‘%@‘&?ﬁﬁ/@’%ﬂ?i ngs into

the two MR Wablding RrdllREto BAWR cithéiciderdfakt aPamRtioH divd, 46 valichahdiect i ve,
conpact an convenient housing for the data stoggge uni,t. A nethod of

manuf act ur iwejis sheresteanal beasing Parhefie (RIPectiys SYRAMIGEORVEPGHIBN AT ch- has an

outer wal | yy | iheflatiRONEE efteinaPeaiig ﬁbts&ﬂdheﬁ%ﬁsﬁb’éhﬂ&s%tﬁfm&mi ch is
rot atabl e rﬁé\fréﬁe@.eﬁtﬁo tﬁea %&gse drum and which has:at_|east one :‘magnetic
head, whi cHwo main walls in the manner indicated above provides an effective, compact and

convenient housing for the data storage unit. '

A method of m'anufacturing a rotntablg scanning unit with a base drum

which has an outer wall with a helical magnetic tape guide and a scanning drum which
is rotatable relative to the base drum and which has at least one magnetic head, which
samniﬁg unit is provided with a dynamic groove bearing by a method according to the
ixivention, is chgracterized in that the base drum is provided with the external bearing
part, the magnetic tape guide being used as a reference for the axial positioning of the
die pattern of the die relative to the external bearing part. Since the magnetic tape guide
is used as a reference in the axial positioning of the die in the external bearing part, the
bearing surface of the base drum is provided in an accurate axial position relative to the
magnetic tape guide, so that the scanning drum is accurately positioned in axial
direction relative to the magnetic tape guide by means of the dynamic groove bearing.
A hagneﬁc tape device in which the properties of the rotataﬁle scanning

unit used therein and manufactured by a method according to the invention become



stanning unit 1S provided with a dynanic groove bearing by a nethod
according to the invention, is characterized in that the base drumis
provided with the external bearing part, the magnetic tape gui de being
used as a reference for the axial positioning of the die pattern of the
die relative to the external bearing part. Since the magnetic tape guide
Is used as a reference in the axial pogitioning of the die in the external
bearing part, the bearing surface of the base drumis provided in an

accurate a?aﬁ&uxﬂasigpmﬂt s @hhdrdtfred B thiEthe MRGNAL ipeld@PiBe Bothplies B @pdcbat the

scanning drumis "accurately positioned in axial 'direction relative to the
magnet i ¢ t &ydhegjascammegation 9h3 magneticHapepssata ¥dp weshanipB P] RPSPHtAGgnet i c
tape devi cend ByiMii ; | RS s@hnihd@nif, Ot at abl e scanning unit used
therein angndwg‘ﬁ%%g%%gg%ﬁ%} a rrﬁgttﬁgd acc%%li{ ng to the invention becohe 6
particularly apparent is characterized in that the nagnetic tape device
conprises a space for the accommobdation of a magnetic tape cassette and a
mechani sm for transporting and guiding a magnetic tape_ al ong the scanning
unit. The invehtionmsi:ymﬂqaiinm?mﬁdrmmm@q@belmlvewrﬂﬁemm@r@@ence to the
draw ng i ”d\“ﬁiiﬁ inF‘jvﬁchl a diagrammatically shows a first enbodi nent of a
device for “cartying out a nethod according to the invention for the

manuf act ure of a dyfigrile diagrapumasiciityashows a fiFst gmbpdimentafradevieeiferal | y shows a

d enbog] L GO Al ; | h
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di agr anmmat igredve pesings a t hird enbodi nent of a device for <carrying out a
nmet hod according to I v, | f ) C groove
bearing, Fig. 3a shgf)\gelg am ¢ g ﬁ%@é)ggearlgﬁﬁ‘%anu atg fua'rade 36Pmaans of
the devi ceanfingiogt a nathodagordiiy tolthanventidy fiarrthe mgnufastere wé ardyngmiganuf act ur ed
by neans of the. device of Fig. 1b, Fig. 4a shows a dynam c groove bearing
manuf acturMﬁbmgs of the device of Fig. 2, Fig. 4b shows a pattern of
grooves of a dynam Figrdodiagralnmatidallg shows a third embodiment of a device for

carrying out a inethod.accofding to the invention for the manufacture of a dynamic

groove bearing, '
Fig. 3a shows a dynamic groove bearing manufactured by means of the
device of Fig. 1a, T
Fig. 3b shows a dynamic groove bearing manufactured by means of the
device of Fig. 1b, :
Fig. 4a shows a dynamic groove bearing manufactured by means of the
device of Fig. 2,
. Fig. 4b shows a pattern of grooves of a dynamic groove bearing
according to Fig. 4a, '
'Fig. 5a shows in cross-section a rotatable scanning unit for a magnetic
tape provided with a dynamic groove bearing according to Fig. 43,
' Fig. 5b diagrammatically shows a device for carrying out a method
according to the invention for the manufacture of the scanning unit of Fig. 5a,
Fig. 5¢ diagrémmaticany shows a magnetic tape device which is provided
with the scanning device of Fig. 5a,
Fig. 6a diagrammatically shows a press device for carrying out a2 method
according to the invention for the manufacture of a bearing part integrated in a housing,
Fig. 6b shows a hoixsing with an integrated bearing part manufactured by



according to Fig. 4a, Fig. 5a shows in cross-section a rotatable scanning
unit for a magnetic tape provided with a dynam c groove bearing according
to Fig. -4a, Fig. 5b diagrammatically shows a device for carrying out a

met hod according to the invention for the manufacture of the scanning unit
of Fig. 5a, Fig. Sc diagrammatically shows a nagnetic tape device which is
provided wth the scanning device of Fig. 5a, Fig. 6a diagrammtically
shows a press device for carrying out @ nethod according to the invention
for: the manufacture of a bearing part integrated in a housing, Fig. 6b
shows a hof§amPihe presydeyign elyFigt 68 bearing part manufactured by 7 neans of

thé press device of Figl 6c dfagramiafeall§ Ghél PO BRI BBEE anit providedsiRdat a storage
unit provided with a  dynam c groove beari nﬁtemanuf ac,turfegigb . means of the
, d

press devi dERAFHC grogve Yeating magpfaciured by, Masasdf TICATFS) dEER ice for
carrying out a met heg 7afemehdRalOsbRE a ldBMENtor @itrfiRg olthememuf act ure of an

internal bearing part, Fig. 8a diagrammatically shows a fourth enbodi nent

of. a devi c@9OFHng tothe iavension fir the manyferdurs OF & WisTRal PEATE Pty enti on for the

manufacture of a dypaieg di A9k fARH embbdmeRbra@Re e dynani ¢
groove bearing manufactured by nmeans of the devic 8a. The first

) . of Fjg.
embodi nent CHFYIBE Aw\A mathadorccerding ¥o Hig ipypation ﬁ%fh?damagewrfd?fjrf’gdynmc t he
i nvention fedove blGingBdMdl act ure -of a dynami ¢ groove 'bearing as shown in Fig.
la conprises an elongate, hard-netal die 1 with a centreline 3 and a base
5 which is provi deHignish shewsadmamic graeke bearing: BHYATHISShY BeAds eftherr to the
centreline gevicelb¥erigliga. 1 further conprises a circular-cylindrical mandrel 9
which is perpendicular to the base surface 7. The mandrel 9 is provided
with an end 11 in the formof a sphere segnent on which a die pattern 13
I's provided which corresponds to a pattern of grooves .to be .provided by
means of the die 1. . The mandrel- 9 of t-ke die 1 is provided in a

substantial I'y ci r culfhe first pmbodiment of a devies,foF camying out msthed aeserdingter i ng part
%Z havi NG andRpatiBd fod e ManuHdifire sbszlfqaﬁfni %?ro&?e tRatyg sedowh iFigh1d nner wal |
with a first, circular-cylindrical wal .

comprises an elongate, hard-metal die 1 with a centreline 3 and a base 5 which is

provided with a base surface 7 extending perpendicular to the centreline 3, The die 1

further comprises a circular-cylindrical mandrel 9 which is perpendicular to the base

surface 7. The mandrel 9 is provided with an end 11 in the form of a sphere segment

on which a die pattern 13 is provided which corresponds to a pattern of grooves to be

provided by means of the die 1. -

. The mandrel 9 of the die 1 is provided in a substantially circular-

cylindrical chamber 15 of an external bearing part 17 having a centreline 19. The

chamber 15 is provided with an inner wall 21 with a first, circular-cylindrical wall -

portion 23 and a second, ‘circular-cylindximl wall portion 25. The circular-cylindrical

rmpixdrel 9 fits without clearance between the wall portions 23 and 25, which have equal

diameters, the centreline 3 of the die 1 and the centreline 19 of the chamber 15

cbinciding. The base surface 7 of the die 1 rests on an upper surface 27 of the external

bearing part 17 provided perpendicularly to the centreline 19 of the chamber 15.

' As is further depicted in Fig. la, the end 11 of the mandrel 9 with the die
pattern 13 is present in a tapering compression chamber 29 of the external bearing part
* 17. The compression chamber 29, whose centreline coincides with the centreline 19, has

an upper wall 31 extending transverse to the centreline 19 and a tapering side wall 33
which narrows conically from the upper wall 31 and ends in a round opening 35. A 30



‘portion 23 and a second, circular-cylindrical wall portion 25. The
circular-cylindrical mandrel 9 fits w thout clearance between the wall
partions 23 and 25, which have equal dianeters, the centreline 3 of the
die'l and the centreline 19 of the chanmber 15 coinciding. The base surface
7 of the die 1 rests on an upper surface 27 of the external bearing part
17 provided perpendicularly to the cengreline 19 of the chanber 15. As is
further depicted in Fig. la, the end 11 of the mandrel 9 with the die
pattern 13, BeRfeGRateridl 38 id g@?{dh@ghﬁx@@ﬁﬁéﬁi&”clﬁﬂﬁm, fgrgeﬁfngiebﬁnex'[ er nal
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a bearing comekjorting 39 tenttié parehD1Mebugh plishie Befomegior of therdhctila\hangiah pattern
of grooves_41 correspondi t he

t die pattern 13 t.hrqugh asti.c
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def or mabi | royveala1! WhicH s h lsfoove datth of appfoximitelyna intrbmetkrs, BrfeANasin41, whi ch
has a groove depth of approximately ten mcrometers, is formed in an
accur at e nﬁhmtatesm@er-tﬂgw-%@aw@dc@m@% Sremisieomparafively smphand i vel y
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caused after pressing. by the "elast’ rmation of the ductr-lée materi al

36 is extreawicyefonmation ofghe ductileompterial 36iig extremely small. 2 is shewndindiigs. e

mat eri al 3§, J ' ' : I An,ﬁgth' eﬂﬁﬁé bet ween t he
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conpar at i vizlajsoshrbught into afixed; caicairite pdsiticpin relaSorcmuthe extemalt bearing parpdftern 13
during pressing of the ductile material 36-around the end

Since the ductile material 36 is comparatively soft, no appreciable damage
is caused to the die pattern 13 during pressing of the ductile material 36 around the end
11 of the mandrel 9. The die 1 accordingly can be repeatedly used in the production of
large numbers of bearing parts 17. Compared with alternative techniques, whereby the

. pattern of grooves is provided, for example, in a machining operation or a
comparatively laborious etching process, the repeated use of the die 1 leads to a
considerable simplification and time saving in the manufacture of large numbers of
bearing parts 17.

Fig. 32 shows an external bearing part 17 manufactured by the device
shown in Fig. 1a, in which the first circular-cylindrical wall portion 23 of the chamber
15 is provided with a further pattern of grooves 43. The external bearing part 17 forms
a dynamic groove bearing 45 in conjunction with an internal bearing part 47 which is
rotatable in the chamber 15 for this purpose by means of a diagrammatically indicated



1T of the nmandrel 9. The die 1 accordingly can be repeatedly used in the
production of [|arge nunbers of bearing parts 17. Conpared with alternative
t echni ques, whereby the pattern of grooves is provided, for exanple, in a
machi ni ng operation or a conparatively |aborious etching process, the
repeated use of the die 1 leads to a considerable sinplification and tine
saving in the manufacture of |arge nunbers of bearing parts 17. Fig. 3a
shows an external bearing part 17 nmanufactured by the device shown in Fig.
| a, - i n whiddvetinit 49 The intérnal (bleaningcpalrt 4Vooi this lendifithep gomprises 23modthf he chanber

15 is provided with .a furthe ( : e ?IER@!' earing
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whi ch t husandc9 Ridital bebrdg forck Gitbubhl cobfiktin of fthe pdtleen bNgrobvesl41heathetgllpart 47.

Upon rotation of the interpal bearing part 47, the _bearing- ts 17 and 47
of the opefhtandg iadinlherring fases enly HEpyeh Foaperatin o;&g%pgﬁ%paétgpg&’gr%vgs a

radi al beags Bgy fe'dulr Wil 349 MhE BQRRE BhdtOT7 Ad 4 endeR hbial cRéuntitmesses 41 and
the ball 53, and a radial bearing force only throughog_%g"perathn of the

further pafemsintomugrbenptast exesiyply quABE SiETAOE aRd SIOPBLS PRgR-parts 17
and 47 Und%yw the bEAHFRLADNER occRiig (dikify il HAlaidsQMitA thRYgd thei vel y

during sta d stopprng of the said rotation. Any wear of the bearing
surface 39usecefithe saidtin@doysg this remains linmited through the use of the

said tin alloys. | nypﬁé&ﬁgggbmg&ﬁniw%&wo&qrm&gﬁy ying out a

met hod accor.ding t ie 1nvention Tor the manutacture of a %am.c gr.oove
bearing, slcoordingto thé invention far theanabbfagturs ¢foa dynamicgrogyebearisgychawnm Fig.- | a

coni cal  bedttrg SO S BAEE Sibeul 1 Gk BT swisal bol iR btk d 79, 4
the use of coiieal @ndSTwithai dié pattema59.eh comical Pearingenifags63 b@reddgdondinng to the
coni cal ; odradil E3ehE et 8F BR i e o the i 38y D SIAPRA S UgePEFETS 1 o e
mft hhaf s'mﬁ&gqmtg 0%hé die panernSoail igshownlin Fig b drei begriwsx@oeﬁ% and
LN O MG s comical journal socket for an interial bearing part 67 which is provided with a
smooth cone 69 for cooperating with the bearing surface 63 and which forms a dynamic
groove bearing 71 in conjunction with the external bearing part 61. The bearing parts
61 and 67 can absorb a bearing force having a radial and an axial component upon
 rotation of the internal bearing part 67 in the external bearing part 61 through
cooperation of the groove pattern 65 and the cone 69.
In the third embodiment of a device for carrying out a method according

to the invention for the manufacture of a dynamic groove bearing, shown in Fig. 2, a
die 73 is used with a centreline 75, a circular-cylindrical mandrel 77 and a base 79 with
a pressure surface 81 extending perpendicular to the centreline 75, on which pressure
surface a die pattern 83 not visible in the Figure is pi'ovided. The mandrel 77 fits
without clearance between two circular-cylindrical wall portions 85 and 87 of a
substantially circular-cylindrical chamber 89 of an external bearing part 91 with
centreline 93 to be manufactured by means of the die 73, so that the pressure surface 81
of the die 73 is perpendicular to the centreline 93. The external bearing part 91 further



groove bearing 71 in conjunction with the external bearing part 61. The
bearing parts 61 and 67 can absorb a bearing force having a radial and an
axtal conhponent upon rotation of the internal bearing part 67 in the
external bearing part 61 through cooperation of the groove pattern 65 and
the cone 69. In the third enbodi nent of a device for carrying out a nethod
according to the invention for the mapgif acture of a dynam c groove
bearing, shown.in Fig. 2, a die 73 is used with a centreline 75, a

ci r cul ar - cydmprises aednnoiandpmelr strfaca9d eatehdisg petpendidular ta thercesseling 9Swnd ace 81

ext endi ng endi.cul ar- to t ntreli.ne, 75. on whj. surface a
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base 79 of 1 so that a plane, annular bearing

a press t
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t he bearing su xed relative e extern I earing part 91
i n the anngleamneg; thmbeafify swface i()%pmwded by Bleghe s ﬁirméiculah@ thendrel 77 of

the die 73 fit er t X1 al ri lvmthout
cl ear ance, C?‘}Fé"ﬁ‘a%gff’ﬁﬁ W’ﬁgé §p§$8§’i Hﬁeﬁ&g th?ﬁ%"f# | s pl%r pendi cul ar
to the centouedtely positioned rtlttezeetutl&r&mdmibebaaingqmnaﬁlt 91, whereby the bearing

surface 103 is accyatel osi.tion relative t.er,n r|ng part
91. The exter nal gﬁ‘ ﬁﬁ“‘%‘&ﬁ H‘gﬁg} i? t‘fﬁ%&ﬁ % ‘gﬁ'a
Fig. 4a. Ihemwmcaw-aﬁmdnbal wébtli portion®85 land) 87 of mh&ﬁbamw ﬁapm‘wdebe
chanmber 89 ar e Rﬁow ded
er patterns of grooves 107 and 109. The external bearing part 91 forms a

dynamic groove bearing 111 in conjunction with an internal bearing part 113 wlth a

centreline 115, which is for this purpose rotatable in the chamber 89 of the external

bearing part 91 by means of a diagrammatically indicated drive unit 117 and which is

provided with a smooth, circular-cylindrical outer wall 119 and a smooth bearing *

surface 121 extending perpendicular to the centreline 115 for cooperating with the
further groove patterns 107, 109 and the groove pattern 105 of the bearing surface 103,
respectively. Upon rotation of the internal bearing part 113, the bearing parts 91 and
113 can absorb an axial bearing force through the cooperation of the groove pattern 105
and the bearing surface 121, and a radial bearing force through the cooperation of the
further groove patterns 107, 109 and the outer wall i19.

It is noted that the area size of the bearing surface 103 of the dynamic
groove bearing 111 may be chosen independently of the diameter of the wall portions
85 and 87 in the design phase, so that the groove bearing 111 may be specially designed
for absorbing combaratively large axial bearing forces. The dynamic groove bearings 45



‘With Turther patterns of grooves 107 and 109. The external bearing part 91
forms a dynam c groove bearing 111 in conjunction with an internal bearing
part 113 with a centreline 115, which is. for this purpose rotatable in

t he chanber 89 of the external bearing part 91 by neans of a

di agrammatically indicated drive unit 117 and which is provided with a
smooth, circular-cylindrical outer wal{; 119 and a snooth bearing surface
121 extendi ng perpendicular to the centreline 115 for cooperating with the

further grgaQve fdWhed Pig. 39 dnd 38 Ravedcdniparaivap cempat taistuddda, & tHahiebear i ng
surface 103, respectively. Upon rotation of “the internal bearin art 113,
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may be used . in the grooves of th ove bearin 45, 71 and.111. If a
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With a brek@mal bédfing Part b0 of Exé-dyﬂlﬂc%?&‘}_@ib%ngrliﬂ isl Brdte B thé Bie Anft@se drum

127 and a scanning drum 129 of “substantially equal dianeters. The scanning

drum . 129 H&3 while theintarnal psaring pert U3 is Gstened toahescapning doim 129.(Tve dynani ¢
gr oove beaing iite bibe' 131 cbfipiled th SnfibMAcR dfor B PASEE K7 Dy moans

' external bearing part 91 of the

of an electric drive notor T r i
dynami ¢ gr desecdrumdRV agd an anguiar ipermasentdnagpeticiotas 438 fepfaned to the scanning

drum 129..Two magnetic heads 139 for reading and writing of the magnetic tape 125
are present in an outer wall 137 of the scanning drum 129. Only one magnetic head 139
is visible in Fig. 5a. Furthermore, a helical magnetic tape guide 143 is provided on an.
outer wall 141 of the base drum 127. When the magnetic tape 125 is guided over the
helical magnetic tape guidé 143 of the base drum 127 by a mechanism not shown in
Fig. 5a and the scanning drum 129 is rotated relative to the base drum 127 at a
comparatively high speed, data in the form of sloping tracks on the magnetic tape 125
may be written onto or read from the magnetic tape 125 by the magnetic heads 139.
The scanning unit 123 further comprises an inductive data transmitter 145 with a
number of primary electric coils 147 which are fastened to the base drum 127 and a
number of secondary electric coils 149 which are fastened to the scanning drum 129, by
means of which electrical signals coming from the magnetic heads 139 can be
trﬁnsmittpd from the rotatable scanning drum 129 to the base drum 127 and vice versa.
Since the magnetic tape 125 should be accu_tntcly guided along the



127, while the internal bearing part 113 is fastened to the scanning drum
129. The electric drive notor 131 conprises an annular electric stator
coitl 133 fastened to the base drum 127 and an annul ar pernanent-mgnetic
rotor 135 fastened to the scanning drum 129. -Two nagnetic heads 139 for
reading and witing of the magnetic tape 125 are present in an outer wall’
137 of the scanning drum 129. Only onggmagnetic head 139 is visible in
Fig: 5a. Furthernore, a helical magnetic tape guide 143 is provided on an.

out er \r/]val |5cr?11|ﬂi31g@i’uﬁ hes, bﬂgeredmwmeh&nge%poud ?e Wéﬁgﬁ tpdyddafici s gui ded
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read fromPermen psyriace {Gorelalivg o Ece a3 A8 Cscanni ng
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nurber of "primary electric coils 147 which are fastened to the base drum
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magneti ¢ hea transm tted’ rot at abl'e scanni ng drum
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i nposed on the accuracy o nam c groove beari ng in particular
on the axiwé upmsgmeh@mpalddwmmmmgommphcyldw cashaste regardarh ar videaur i ng part
113 in rel to the external bearing_part 91, and on the. _

per pendi cu r| y of the bearing surface 103 relative to the centreline 93.
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groove bearing 111 applied for the scanning unit
further reference surface 153 is provided which is perpendicular to the centreline 93 of

the external bearing part 91 and which is in an accurately defined position relative to

the magnetic tape guide 141. The spacing between the two reference surfaces 151 and
- 153 is measurable by means of an optical sensor 155 of a usual kind which is known
per se and which is indicated only diagrammatically in Fig. 5b. During préssing of the
ductile material 100 on the upper surface 95 of the external bearing part 91, the spacing
between the reference surfaces 151 aid 153 is measured by the sensor 155, the
movement of the press tool 101 being stopped when a previously determined reference
spacing between the reference surfaces 151 and 153 has been achieved. In this manner
the bearing surface 103 with the pattern of grooves 105 of the external bcaﬁhg part 91
is provided in an accurate axial position relative to thé magnetic tape guide 141, so that
the scanning drum 129 with the magnetic heads 137 depicted in Fig. 5a has an accurate
a..xi'al position relative to the magnetic tape guide 141.
The scanning unit 123 manufactured in accordance with Fig. Sb forms the

heart of e.g. a magnetic tape device 157 diagrammatically pictured in Fig. Sc and



123. The die 73 is for this purpose further provided with a reference
surface 151 which 1is perpendicular to the centreline 75 of the die 73 and
which is inan accurately defined position relative to the pressure
surface 81 on which, the die pattern 83 is provided. 'The die 73 is
provided in the external bearing part 91 of the base drum 127, on which a
further reference surface 153 is provi titd which is perpendicular to the
centreline 93 of the external bearing part 91 and which is in an
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around t he 77 sdthnwhicly therdi¢ 1,195 .73 T brougittiateias racdfifte positidrerelativery thees a
D70 “The t Sesemie B55% gk af, 0% Siy Pk SBgnabiPl 18P BRteah obABE: "
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positioning device 191 which is depicted only diagrammatically. A workpiece is '

fastened on the workbench 193, for example, a metal or synthetic-resin housing 195

which, for example, is a component of a device or unit to be assembled afterwards. The

housing 195 is provided with a recess 197 in which an extemnal bearing part 199, shown

in Fig. 6b, of a dynamic groove bearing to be subsequently assembled is formed by

means of the press device 185. For this purpose, a ductile material 201 is provided

between the recess 197 and the die 187, after which the die 187 is brought into an

accurate position relative to the housing 195 by means of the positioning device 191,

The imring part 199, which has a bearing surface 203 in the form of a sphere segment

and a pattern of grooves 205 corresponding to the dié pattern 189, is formed thereby

through plastic deformation of the ductile material 201. As is shown in Fig. 6, the

recess 197 is provided with a bevelled edge 207 into which the ductile material 201

penetrates during pressing, so that the bearing part 199 is fixed relative to the housing

195. Large numbers of housings 195 can be provided with integrated bearing parts 199



‘witing auxiliary information, respectively, on the magnetic tape 125. In
t he devices for carrying out a nethod according to the invention shown in
Figs. la; '"Ib, 2 and 5b, a die 1, 55, 73 is used each tine provided with a
mandrel 9, 77 with which the die 1, 55, 73 is brought into an accurate
position relative fo the correspondinq bearing part 17, 61, 91. Fig. 6a
di agrammatically shows a press device 485 for carrying out a method

according to the ipvention |n which a die 187 prow ded with a die pattern
189-i s posil® Adwband dmple maanerby;means jof dieress dgvigg 18fans of a  positi oning

device 191 whi ch i S FERicaheds QRN sBIABRATTOH Widld dhuede WRRKPHOGREIZLL

fastened on the workbench 3, for. exanple, a netal or sgnt heti c-resin
housi ng 193 Whishar m@m@%a‘#ﬁlzﬁlﬁ@@b&)%%%w&wf@m&@(? s2byangleefict o pe

assembl od ahekRnIP THErorb g 2195 5 BEAledSdoWied rard ERRRANLDT (1

whi ch an externz bearlmh? part a dynam c groove
beari ng tomnmmlsmue oh inforaation san bestp@nmdrqnywmaﬂgnmnomenmess

devi ce 185. g@“ [.] fgg}qéb et ween
t he recess ;igi‘;ﬁ g ?ﬁ Elgﬁl?gx}gw'g er %ﬁ the I e Sa érugﬁéﬁtlpl nto an
accur at e paemprises twelnin weallst 221tand ZBbanmr@ngLWtqm @thet pide pbet i oni ng
device 191. r r' Hﬁ‘.?fz 2 in the
formof a sp%;?& seg{?eﬁ? kg %uég%a‘fvmrn Bcp grooéa r%%%‘a%grrespohglggng to the
die patter ro:il§9wo mﬂefmnsmj inde22@laye visibledol Fig. pﬂcaﬁ'be maibewallsr@2dliand 223 t he
ductile naterl 201 IS b rec 197 rOV|ded
with a beveela?l'é %?ﬁmc}‘i&ﬁﬁ&&%ﬁ rﬂ&%‘ﬁ"gﬁ%ﬁ t) $rates
ﬁurl ng prew%3m2§ﬂfimu?mh mwamana@ammbm Kigd6b. e'l‘lfetmfoexﬁatmnt he |
ousi ng ers o ousi an € Wwth Lntegrate
beari ng pardt?? %1139? %&““‘;ﬁmé 'f‘%&?f”“"a?ﬂff"%ﬁxﬂjf Vﬁé‘\"“lﬁ%hﬁ& B P Y ess
ﬂew ce 1&235£wxﬁtevovmﬁﬁoouhh mza?dadmswmemwftd &axcvgrb&veaoemﬁ@bebgemeshaped f
ousi ng i C n t.nfor ) r ot.at out axis o
ot at ! on” 3 1t e amteBiiL Aeirg pay T3 205 hich the RorRiigh ARt ZbA BALRTB45 | o,
for exanpl eelaBivé @ théhbth gfmd'rﬁh &hveWinttD173s fuFhePgovided azy:ﬁrtwbrewo&icqﬂau -
information can be stored or fromwhich infornmation can be read

di agr ammat |36’§F‘In§/2%7"|6%124§0fm3ﬁ(}° theimpaip palls 3Heand 223 The urecniche ﬁ!ﬂﬁgﬁi‘hg 211
conpri ses  tgovERy | ivfio s@%lmﬁﬁﬂb&?iﬂ% | 43 2837 inRlerdtdd RHIR tRNnaift! t her

side of the |nforna ion disc 213 our side walls’interconnecting the

two mai n wavals ZZQEnd Z@%by amﬂ;ndtamr@nmo malm\sm%pm@m data stogageiwite i n
Fig. 6c. ng 229, 231,
whi ch housrﬁr?as ar e pr Vi’ 3%%‘ ?ﬁﬁ‘@’{ ﬁ‘%?m o8 1&8{1191&1'1'39&&15.

In the examples described above, a bearing surface with a pattern of

grooves is formed each time in an external bearing part of a dynamic groove bearing. It
is noted that the method according to the invention is altemauvely capable of prowdmg
internal bearing pam with bearing surfaces comprising groove patterns formed from 2
ductile material. Fig. 7 diagrammatically shows a device by means of which an internal
bearing part such as, for example, a shaft 251 is provided with a bearing surface. A die
253 is used here with a hollow die surface 255 on which a die pattern is provided
corresponding to the pattern of grooves to be provided. The ductile material 257 is
provided around a core 259 of the shaft 251, which is provided with an annular groove
261 for fixing the ductile material 257 relative to the shaft 251, by means of the die
253.

Figure 8a diagrammatically shows a fourth embodiment of a device for
carrying out a method accbrding to the invention. In this cmbodiment, just as in the.
embodiment of Figure 7, an internal bearing part comprising an elongate shaft 263 is



"parts 233 and 235 of a ductile material in a manner shown in Fig. 6b. The

i nformation. disc 213 is fastened to | nagnetic rotor 237 of the drive unit
217. The rotor is provided wth tw snooth balls 239 and 241 which form
two dynami c groove bearings together wth the external bearing parts 233
and 235 which the information disc 213 is supported relative to the
housing 211. The drive unit 217 is furyber provided with two electric coi
systens 247 and 249 fastened to the main walls 221 and 223. The use of the
dynam ¢ gpR9Med Rk Basng WHASE hEXALERBYe 5 T8rmitaloh e dkBleafiglerd5 are
integrated with the main _walls 221 and 223 by a nethod according to the

i nvent i on, The deMieecofiFigurg Sa somprised g dirstiie 265mying; a ¢ircylag sygWeral aYifht and
conveni ent [ WY }ﬂg@&' : QETE¥ 964 klher above,
a bearing gﬁgﬁggﬁvﬁ%ﬁmﬁp@{ﬁﬁ% 0 ﬁﬂ??&%’g?s or'arrg{c}l%gtcﬂet issm_s inr an

ext er nal ~beemprisgs paing-shiped peopswaersusfage 36% extending pegpendiculay t9 heangglinehat t he
method acces fhPghe iu dieadsf U brkSud 88006 i phtRR ETPndtvidilew di ng
internal béaring parts W th bearing surfaces conprPS|ng qroove atterns

f ormed fr othecFigarads presentreRusthemiore, Rhey firsy digi 26§ camprises @alangularoliar ¥/5devi ce, by

means of i n_i ' ] ¥ f ﬂ.e%?g , aft 251
is provi d\é\@h&‘:ﬂtﬁ%n%mgga%w#&o gﬁ?%ég%%%%uﬁ%ggﬁgeu@% e%ﬁﬁﬁhol | ow
di e surf acen®&smprisesvui uppen suiface RAT extendirigspeppendicularitoctbe centys ® t he
pattern of .gr.oov togg rovi ded. T\t;ﬁd %Eii g@{ r.wlar%ﬁﬁn&r&al& I ded.
around a 08?‘3%2%@%5?’% -gu@heéfc?m%fa °8§ 1% 7gro |§§% Wt H - an annul ar :
groove 2628f,an which the shafe263untol fite withbetrdeataned TTheeskan die 279 domprisdsedl t 251,
embod mont TBE SRR PSS el ARs SRR LG D AR Phe

i nventi on. séddnd dies279[Tow ehihivh Pressirt Sirfie 288 atdiepatenh28Y woe visibdé infthgure 7, an

I nternal bearin art conpr,jsing an el o te shaft 3.1.5. 15 .provided wth
a bearing dﬁ“l‘%\g’eperFS% ﬁj{’%ﬂ%\}% df'?‘g%‘gfg#a’éﬁ“ﬁé » B sé&&%&jﬁs'péo L. The
devi ce of [Rh@HidarRocRBY iex®idiAg id 4 Hlané pépetidicuaa vo & gerdrefing 29U fthey! i ndri cal

cavity 267, in which the shaft 263 fits substantially w thoyt clearance.
The first dhaft 265 4 ting-sheped digng?d Tade of 3 duchlenalprial, PriasalRNYROECce 269

extendi N [pe§R8 N ippdiidel akdtnd tiecshaft 268 A8ar tRe/ dnridfar vé R8% Sudicqueti®ly, thee whi ch
pressure surface 269 a die pattern 273 not visible in the Figure is

present . Fuhafhe§disrplaced frotheicpty ¥i7cofthesfivshdis 263 agd the sgeond|dig 20081 ar 275
i ch c0nC ghich) Gy B UhirPHRHSo P R ASSHERISL R0, BB tiifechld ar 275 has

a height h® and conprises an e 277 extendi ng perpendicular, to
t he cent r elpressurg gurface},269, 283 of the first and second dies 265, 279 and so that the
centrelines 271, 285, 291 of the first and second dies 265, 279 and of the shaft 263

coincide. Subsequently, a pressure force is exerted on the second die 279 by a press

tool not shown in the Figure, under, the influence of which the disc 293 is plastically
deformed in a radial direction with respect to the centreline 291 and the disc 293 is
fixed in the annular groove 289 of the shaft 263. Simultaneously, a pattern of grooves
295 corresponding to the die pattern 273 and a pattern of grooves 297 corresponding to
the die pattern 287 are formed in a lower surface 299 and an upper surface 301 of the
disc 293, respectively, The pressure force of the press tool is exerted until the pressure
surface 283 of the second die 279 abuts agﬁnst the upper surface 277 of the collar 275
of the first die 265. In this way, the lower and upper surfaces 299, 301 of the disc 293
extend perpendicular to the centreline 291 of the shaft 263 at a mutual distance which is
equal to the height h of the disc 293.

Figure 8b shows a dynamic groove bearing 303 comprising the shaft 263
with the disc 293, manufactured by the method of Figure 8a, as an internal bearing



device of Figure 8a further conprises a second die 279 with a circul ar
cylindrical cavity 281, in which the shaft 263 also fits w thout

clearance. The second die 279 conprises a ring-shaped pressure surface 283
ext endi ng perpendicular to a centreline 285 of the second die 279, on

whi ch pressure surface 283 a die.pattern 287 not visible in the Figure is
present. According to the nethod of Fijgure 8a, the shaft 263 is provided
mﬂth an annul ar groove 289 extending In a plane perpendicular to a

‘centrel i pgr2Pre d);fna:hi&egro&@a:fe&m?gﬁs’bs rmipkifd -aSHvasiag 305 sevirds cimgesoef a ductile

material, such as alumniumor. bronze, is praovided around the shaft 263

near the XfAthflratangserepe cixgdar @&B@E&h&'hﬂﬂ@?ﬁé“sﬂm‘FW|% Plhced in the
cavity ZGZM@@M% k&o@%%&%ﬁﬁ%@@%ﬁy & , whicGed around

the shaft o that erin isc 293 iI's "bet ween t he
pressure gavidedeos hehaft 263, sfastth dor amdxaéﬁwmeequbwngefgr sxwmﬂand S0

that the e agx%%gé&mug&gn%&b &8 JﬁJu§ﬁ'l 34, f&ﬁf&g@ 265, 279

and of the's coln S quen ressure rce |s exerted
on the sedowsingi3(5 @mPribas aosupfaess3l7 axmﬂmg@erpsmmwhm ta thheenteliner 91 fander, the

air oot on “SEeHEPL IR e ikl O o B A RL OB el e IR MO 080 2,

t he annul &he dquwosing=30B489 clokedt Yyemedna fof azmmgﬁlamhlet Al camsprisingaa pafateﬁhl of
rooves orres nd Q the. di ttern 273 a d n of grooves
297 corre%%ﬁ mf’hég?jh‘g cﬁ'é#%?ﬁgfz) "%8 mgpgt?ﬁrﬁ\/\ér s‘ur?ace 299
and an up[gedsovauﬁg‘hmehéﬁﬁpeoﬁurfabewﬁbsmeﬂ%Z% esmbmrfaw.d 317, BRkapd taesure force
of the press to@éﬁis e t g untjl the .pr ssure surface 383 of the second
di e 279 abRtEmy rﬂ%‘feséﬁé'f? (FORSULyie A, POB8t he fir st
die 265. e §HAF69G@Yan B8 diR¥Esn Wit rddgpReio tﬁblh&ﬁﬁigSBOS%hemmlkhe di sc 293

ext end perpen c;ul ar, tq t?@s centreline 291 of the shaft 263, at a nutual

di stance VAP |‘§ﬂ‘°ell?ﬂﬁ1’g Ph@%ﬁﬁﬁtq"'(ﬁ‘f‘“gﬂ Whick 1sigdicated 5 e 8b shows a

dynam c gr, ARy Bege®NPri sing the shaft 263 W|th the di sc 293,
manuf actured by the nethod of. Figure 8a, as an inter bear| ng 16 part.
The dynami ¢ groove %%W@P@@Qe%mrﬂb%% furthesmearen the terial 35 Rxedi ty 307

With firstr@Rif ®ORkvERtbRARN patd) | pla4Rd h&oﬁ%oﬁnﬂ u?‘ﬁéted Haergal |'s 309

and 311 cooperate with first and seco(r?z groove patterns 313 and 315,
respect i vaiegring surfpeenformed fromdhe ductileomatetiad may-lso befixeddn ap glter@ativer m a r adi al

W eh T ospenpuee AR Bn: SRR, K it oy iech of S hockliathel YR s Toesa
surface 3proddedcarolind ghegrbeaping durfage aftert pressing. centrel i ne 291 for
As was described above, the bearing surfaces with the patterns of grooves
are formed, for example, from white metal or Babbitt’s metal. It is noted that, instead
of the said alloys, alternative ductile materials may be used such as, for example, alloys
of copper with tin or alloys of copper with tin, zinc and lead.
The preceding text describes the manufacture of a dynaxmc groove bearing
45 with a bearing surface 39 in the form of a sphere segment with which an axial and a
radial bearing force can be absorbed, a dynamic groove bearing 71 with a conical
bearing surface 63 with which also an axial and a radial bearing force can be absorbed,
and :i'dynamic groove bearing 111 with a plane bearing surface 103 with which
exclusively an axial bearing force can be absorbed. It is noted that bearing surfaces of a
different shape may also be manufactured by the method described above, the shape of
the bearing surface being such in all cases that the die is clearing after the formation of
the bearing surface. A desired ratio betweeh the radial and axial bearing forces to be

absorbed may be achieved in a simple manner through a suitable design of the bearing



cooperation with the pattern of grooves 295 in the | ower surface 299 of the
di sc 293. The housing 305 is closed by neans of a cl osing nenber 319
conprising a surface 321 extending perpendicular to the centreline 291 for
cooperation with the. pattern of grooves 297 in the upper surface 301 of
the disc 293. Said surfaces 317, 321 and the patterns of grooves 295, 297
constitute an axial dynam c groove bearing for supporting the shaft 263 in
an :axial direction with respect to the housing 305. The shaft 263 is
rotatable in the housing 305 by nmeans d a drive unit 323, which is

i ndi cated _dia ticall e . 8b. In the exanples 'de crlb d above,
f urt her nor ﬂnbf'% tgﬂigtqr?og émi ghﬂ? @qu% W{?‘F‘o}ttf’é’gr}g%“

Eeari ng pan?thedm}tust hﬂﬁgyfb:jsﬂ@&bh alge deilfsbmg ﬂﬂmélltbehﬁngﬁf&&dbt h?_t tge_
earing surface for rom t tile_nateria sog be fixed [n an
alternative manner [I:E%P‘%R"FM ﬁT\; “?%F S MBI ans of
a | ockwashpy thevhéthod & a mﬁm&aﬂnﬁhewﬂ férh@mhg@ﬁb westéﬁ&aﬁm if 4 8ita Pr essi ng.

As -was descri bed abgve, earln surfaces with the patterns of grooves

are for medStorage uaik |=emasnesﬁham|qx Hieis sipted thag thednamic greeve bearipg j s not ed
that, inst ﬁaﬁufaaﬁmafs @@m@m@& h%g%asoadet&wa% bekér dhvichd bt B8 o leRlripid]

used such as, for exa of copper with tin or. aIons © copper
with tin, m—mlleémglyg@amnnersr rcewdsmgpolemnaummn tvpportadewittaratdtiont ur e of

a dynanic f; f a
sphere Segﬁ%ﬂ@ﬂ&{%ﬁi |clc d%ﬂ%gﬁgglﬁ radr a 6%%%%%58¥%$§E£§an g

absor bed, mpppnahby:a dymamie gtueae beaying] Imall these appﬂlmmhs, the asd o@hs urethade 63
with which xi al r.adi al.- beari r can_be absorbed, and a
ynan ¢ or Sa0RTaE, B iPendiiled a8 R SRRl Aapt i pR BB R, "o ch

excl usi vel prodoctioniofllarpe anmbes bd swch deitedér mb@ﬁf bed. It is noted that
bearing surfaces of a different shape may al so. be manufactured by the

nmet hod descri bed above, the shape of . the bearing surface bei ng such in al
cases that the die is clearing after the formation ‘of the bearing surface.
A desired ratio between the radial and axial bearing forces to be absorbed
may be achieved in a sinple manner through a suitabl e design of the bearing
17 surface and the groove pattern, while the bearing surfaces to be forned
according to the -nethod nust in any case be capabl e of absorbing an axial
bearing force. The above describes the use of the dynam c groove bearing
manuf actured by the nethod in a rotatable scanning unit for a nagnetlc

t ape device and in a data



"storage unit with a magnetic hard disk. It is noted that the dynam c groove
bearing manufactured by the nethod may al so be used in other devices such
as; for exanple, in so-called polygon scanners which conprise a pol ygona
mrror supported with rotation possibility by a dynam c groove bearing, or
in mniaturised electric notors wwth a rotor supported by a dynam c groove
bearing. In all these applications, t use of the nmethod according to the
i nvention leads to a major sinplification and tinme saving in the
productiongggn¥ggge nunbers of such devices or notors. 18 CLAD 1. A

met hod of manutacturing a dynam c groove bearing having an internal

bedaring part which is arranged coaxially relative to an external bearing.
part, which bearing parts are rotatable relative to one another- and

- experience at |east an axial bearing force during this, by which nmethod
the bearing parts are provided with cooperating bearing surfaces, 'the
bearing surface of one of the bearing parts being provided by neans of a
press tool and one of the-bearing surfaces being provided with a pattern
of groovesl. char act &rmethedl ¢frmanufacturing aisiyaaniia greaye bedringdravisgandatemae bear i ng

Por ougn i SOPRE g YAch AT Aty RN ol BEc Rt Ayt 070012

t ool and abelirieg phitcire rotatable aielativepta phe AIOtED lanésmndmmglt ﬂqasttaneupét tern of
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anti nony, cgoparating beaying kurfaces, \Whe beating sirfaae df anﬁwfrﬂmitmﬁg partsrbeingd as

| d cl h d f h
The. pat t er RSHel Py Se ot BRvdrRIZnY Areal P riing orara il broipofta " |
Co”espondbmnbeﬁimﬂm petiataciesizédia tht alsd bearine Surfaceof one of the bearthgqratt e

mat eri al . hod_ as cl.ai ned, i.n im1, aracterjzed in that
the bearin$ Shéwpfa&aéuwm‘ﬂﬁpﬁ’ﬂ%r“ﬂg B?%Hb@é@gvelsﬁ#‘@ %Pléﬁml nto a
housi ng by défefndtion of h‘ﬁuctﬂ@ﬁﬁfeﬁmtbyoﬁw@fof rédd ¢bdllagid arfiewhich had haiehousi ng
bei ng fastened on a workbench of press device which conprises a

posi ti oni ngatFEY FRrEESPRAdiAg A éh’()?mmqgﬂf?‘?{és ‘die is positioned rel atlve to the

wor kbench and the haugimed 4tk i e1i AN Rbdrierdbd 1 hat DR LEE

A method as clained in Claim1, 2 or 3, characterlzed in that t e bearlng
is an alloy of tin with lead, an alloy of tin with antimony, or an alloy of tin with

and antimony.

3. AmethodasclmmedmClaxmlorz charactenzedmthatﬂtebanng
surface with the pattern of grooves is given a fixed posmon relative to the
corresponding bearing part by the plastic deformation of the ductile material.

4, A method as claimed in Claxm 1,20r3, charactenzed in that the bmng
surface with the pattern of grooves is mtegmted into a housing by the plastic
deformation. of the ductile material, the housing being fastened on a workbench of a
press device which comprises a positioning device by means of which the die is
pdsiﬁoned relative to the workbench and the housing during the formation of the
banng surface.

5. A method as claimed in Claim 1, 2 or 3, charactenzzd in that the bearing
surface with the pattern of grooves is formed in the external bearing part, while the die
comprises a mandrel which fits in the external bearing part and by means of which the
die is positioned relative to the external bearing part during the formation of the bearing
surface.

6. A method as claimed in Claim 5, characterized in that the die pattemn is



surface with the pattern of grooves is fornmed in the external bearing part,
while the die conprises a mandrel which fits in the external bearing part
and by nmeans of which the die is positioned relative to the external
bearing part during the formation of the bearing surface. 6. A nethod as
claimed in daimb5, characterized in that the die pattern is 19 present at
an end of the mandrel, the end of the mandrel being applied in a
conpressi on chanber of the external bearing part which tapers and nerges
into an opgyesengatfanrent fo thepmargdrelf dmle,nd\dﬁltheemmdlba@mrﬁpbmdttha cbneréssion

material i's es un thee drel in the c:)rrpe5|on
chanber by‘rﬁg‘gﬁrgﬁﬂ ?’h f}ﬂé‘?’é‘"ﬁB *?ch %;ﬁg CTges [ ERFTINg fr@f
characteri toot, twhﬂésxmmﬁu)eﬂw\m&ﬁlemataiwarprwe@ﬁdumcsmu%ﬁdof&m A rret hod
as clainme galmS characterjzed in that the ductile material is

provi ded b@ 0 417 GAmpErssion chamber by mesas of themess WRlar i ng part, which upper

surface extends peARRARGECY Adimed it CRERALE, eha:aamefedtxma%tmw waRal | ng -
part, and a pressure surface of the die, on which pressure surface the die

pattern |s°ﬁf51§e,@ﬁ(1 ipedahi ch extends perpendicular to a centreline of the
mandrel , ﬂd i s subgefuiced dyc lﬂﬁt%&%?@laﬁ’xgtsocﬁﬂﬁct&%ﬂr d&hiﬂearﬁx%uﬂymatt&?alpress

t ool andt e die, whereby the plasti eformation o ductile rmaterial
t akes pl ac’é W‘ﬂeéche&Yeeﬂlaﬂe!@Wfdﬁwftthem Yearing past,i. ‘ahxclll ypper sedacen an

annul ar ﬁxﬂr' a tt??z} ggg[ m% Eod as
clained i n fgqh d - atgt e‘%r‘ze ﬂ% : 5@2&% Pf% Wi t he
pattern ofofgthe iegon qﬁmns&msuﬂw&ans@rwtmﬂlmmgmmﬂde of the
ductile gg_ Htg n -shpgled dlg@;r ﬁ g*bprov‘b'fed t hat ar und the

i nt er nal al ng pa °%b‘t°&%%ﬂ lﬁa@ rgedy SPOHLYPRSh whi ch
pressu (rj e smrfaae:l By dtefpressttocTilaﬁd metf dxe,[] whereby thé p&eﬁﬁb defosnation of Mxﬁdﬁlds

per pendi cul ar .t teline of 1he i earin L. and a pressure
surface of ™4 amgﬁlo%lfﬁ gﬁ‘% Mﬁt’ﬁ‘f? glfr4 gfﬁ é’ggg%o‘ﬂ @FBUBL  tern s
pr esent anﬁoﬁuﬁﬂh&ﬁhﬁﬁ%@&bﬁ&l@ﬁp‘p&&frﬁc@ the centreline of the internal

bearing p whi | the -shaped dlsc | S subsequently pressed by the
press tool betvveen ?f{ 4y, (Jaimaly charagterized;in dhat flebearipg-surfc econd

di e, wher eRith a&hﬁsdt" erfeﬁﬁwmaﬂt-ﬁﬁ?é;dgs@twﬂl&m%ﬁewmém pl ace

i n radial dlrectlon W t respect to the ce de and ri ng- shaped

disc is fi%Ragrilythe bsingcprpyided fimstiatound the intemal bearing @arti ng part .
10 A et hagwas §ﬁx@isﬁﬁdsui-ﬁs@9tya ARE afdl oh Whidd SrE&tle Wrfite?d BBt afe (BRGNS 2ed

present and whtch extends perpendicular to a centreline of the internal bearing part, and
a pressure surface of a second die, on which pressure surface a second die pattern is
present and which extends perpendicular to the centreline of the internal bearing part,
while the ring-shaped disc is subsequently pressed by the press tool between the
pressure surfaces of the first die and the second die, whereby the plastic defonnatibn'of
the ductile material takes place in radial direction with respect to the centreline and the
ring-shaped disc is fixed in an annular groove provided in the internal bearing part.

10. A method as claimed in any one of the preceding Claims, characterized in
that the die is positioned in axial direction relative to the corresponding bearing part
with the aid of a sensor during the formation of the bearing surface, which sensor
measures an axial position of the die relative to the relevant bearing part.

1_1. A die suitable for use in a method as claimed in Claim 1, 4, 5, 6,7, 8, 9
or 10, .
12. A housing manufactured by a method as claimed in Claim 1, 2, 3, 4 or

10,



that the die is positioned in axial direction relative to the correspondi ng
bearing part wth the aid of a sensor during the formation of the bearing
surface, which sensor neasures an axial position of the die relative to
the relevant bearing part. 11. A die suitable for use in a nethod as
clained in laim1l, 4, 5 6, 7, 8 9 or 10. 12. A housi ng nanufactured by
a nethod as clained in daim1l, 2, 3, 4 or 10. 20 13. A bearing part
manuf actured by a nethod as clainmed in Claimi1, 2, 3, 5, 6, 7, 8, 9 or 10.
14. "A data storage unit conprising an ppformation disc and a scanni ng unit
for, cooperating with the information disc, which disc is rotatably

supported Ih a cassatlbearing p&h&ﬁﬁﬁfac%%?ﬁgn&goqmg]ﬁm& i;z‘@mﬁynqr,rb%grogvg
aimed in Caim4, characterized in

beari ngs n&gfﬂ ur by a nethod as ¢

t hat the houSi ?B’o rises two main walls extending parallel to and on

ei ther side4of the Andsed stBiab® tniflbiprisingifh WormBidPdil HR!d fandifi uiX k! Nal
bearing parts of the respective dynam c groove bearings are integrated. 15.
A net hod of°RERER&¥ith r_ﬂi!wgf%mmrmxemﬂu@b%w ret2ahlyt supparieddn B easset-um  whi ch

has an out g{apdPhdusitle ity Mead€ bt :ﬁgglg_e%rb' Sve 46 &h aﬁf&ﬁgﬁg qﬂﬂ' drum
whi-ch is r&?ﬁqb‘ﬁsﬁ&.rbzl ative fvf)d(tl e basSe (fﬁ.um a% I'C ag?gt edaas one
magnet i ¢ helaimed\iniGaim 4 chamttatizedrin that shephaysingl eampiiseh two ahaiawilds gr oove
bearing by cl ai LD I Rormfition di 9. A rized in
that the bé’gém um- | stogir'@v‘{ﬁedégb\[)\nm?%ﬁe e>°< er r?éldmgbglgor ?’nmé:ﬁ g’gﬁ"? ,%'ﬁ%e
magnet i ¢ t theextgaiall bedsing ipgrtu sf the asspective idgnamic grdove bedrings atenintegrtadt i oni ng  of
the die pattern of th | latd ye.to th xternal bearing part. 16. A
magneti c tg%e devi cseAt %?‘gl\ﬁa%%awflmgr%?ﬁ mﬂ%ﬁ?ﬁ?%&’@g@& ARyt act ur ed
by a met howhizh has an owter wall Glithiarhelifal medgneticthps guiddlanda daming BRIMGAERAL | C
tape device ¢ i S a space. for the accomogdati on of a, magnetic tape
cassette aﬁ@%@k&?ﬁgﬁ? ?ntgf g?set“{"%‘ﬂ?ﬁﬁ Wcﬁd‘%ﬁﬂ%ﬁi%f' masaeticdigadtWhick ape
al ong the sqafiifg Bgit Wprbvided with a dynamic groove bearing by a method as clzimed in

Clain'_x 5, 6,7, 8 or 9, characterized in that the base drum is provided with the external

bearing part, t'l?e magnetic tape guide being used as a reference for the axial positioning-

of the die pattern of the die relative to the external bearing part. .

16. | A magnetic tape device provided with a rotatable, scanning unit

manufactured by a method as claimed in Claim 15, characterized in that the magnetic

tape device comprises a space for the accommodation of a magnetic tape. cassette and a

mechanism for msporting and guiding a magnetic tape along the scanning unit,




