N _ _ 2106303 Devi ce

e/ tii oni ng obj ects which have a | ow nmass. The present inv I O relates
tosa VVce for positioning an.object which has a | ow nass, ggi gl
pos?tl ing magnetic heads over preselected magnetic tracks on at Ieast one
nagnetic di sk, which can be coupled yoa 5 drive, in a menory processing
unit, in mhlch a carriage, which is capable of being noved toward and away (
from the . axi spevi&et 8bi0Post tibaiMEORYjectd ShidAHAwRS Alldedpdsdne
magneti c head, this carriage belng so nount e € gul ts that
it can be dlsplamhd pyeaedtl!hv&htﬁbnl&éhﬂtyslﬁﬁI&ﬂdevﬂudfdeSDGCt to the
chassis of the unit. A positioning device of this type can be used -
advant ageopdgitionbngsiamalb jaalr age oty Hasnad rlavhinds ¢ hespiegrialld yarfor
recorded at a high track density by, for exanple, magnetic, electrical or
optical ned@esitipning magnepiceheadsopvegspréiselested aagmed it dreis
appar atus -having two carriage assenblies, in which two pairs of cylindrical
rods are mfPtadkl HPR$EORAMAgRESLCt B4 skapwhich, §3a benseupled ta
conj unct avai l abl,e rollers, to_quide the carriages. In

[ with comerciall
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mtty fyptdaﬁ%t fjgg%aﬁﬁzgﬁa%%?&g pr”“ve%gaaaﬂ“n?v ‘: %?r"d gmf
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wear , netal e .plic the Te
' guide elements that it can be displaced by a drive motor

10'long1tud1na11y w1th respect to the chassis of the unit.

A positioning device of thls type can be used
advantageously in any szgnal-storage system zn which the
szgnals are recorded at a high track dens;ty by, for
example, magnetic, electrical or optical means.

15 U.S. Patent 3,921,933 discloses a tape transport
apparatus having two qarriage assemblies, in which two
paiss of'cylindrical rods are mounted on the chassis of
the tape transport aﬁd serve,'in conjunction with
commercially'available rollers, to guide the carriages..In

20 each case the rollers are sigidly atﬁached.to the carriage
and therefore constitute part of the mass which has to be
moved. A big disadﬁantage of this type of carriage is that
there is essehtially point contact between the
cylindricel rods and the rollers, this point contact

25 leading, as a result of the high contact pressures
involved, to wear of the materials even after only a short
period of continuous operation. As a result of this wear,

metal particles can be picked up by the recording medium



2 and Cause operational disturbances. A further disadvantage *. S thézzér

the reH ers nust-be mounted in a virtually play- -free manner in the axiak

dlredtlon i.e. precisely in the direction in which these rollers. exhibit

a lowdad- 5 bearlng capacity, i'n order to keep vertical novenent of the

cartiage relatlve to the cylindrical g&ldé rods to a. minimum Such a

_carrlage assenb LS unsuita r us head pQsi_t i ers for dISk drives
d% ﬁé‘ﬁ%
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capst an,” which [Ven by a notor & and wound -

‘around the 153£3g8t88n iﬁ'ﬁh%éhrtﬁﬂ@e”faﬁiérsseEBEBE%daogo?iIBaﬁﬁ rod via

bushi ngs. I n operati-on, ushings give rise to slidin ction, which

‘| eads to-wsar-péatieg "@aBacsty, fﬁTordérrEésRaépgvléQgiéEQVﬁovEEeﬁtW%%r al so
renders this nechanlsn1unsu1ta61e usein a rive unit

especi al | y onghdavareiidyi relaeivet t6 BhRadeylIhdarebatchuiliet BOdRr eseat
~whvention is accordingly to provide a device of the type described at the
"~ outset in whintniinemcsSu¢hos éarribgenagsembtyhésdansaipabmes£bx gseded-ln
a virtually frictionl ess manner- even when it is 25 subjected to

i gh. accel er héah pesttioneterfor odaiskaﬁHLVQS\/\hecauser thegwembicals .greatly
reduced in conparison with conventional mechani sms.: This.object is
achi-eved, ac®a%itipn ©f fehe mim\e amdt hbegqedef cthacheadcagngerted -

.1ong|tud|nal eédges of ‘the.
' thereon would alter by precisely this amount of axial play.

: U s. Patent 4, 161 004 discloses a head pos1tioning
:mechanism in which a carriage member, bearing the magnetic-
heads, is- moved by means of a capstan, which is driven by
a motor, and by means of a flexible band wound around the.
15'capstan. This carriage member is mounted on a guide rod
. via bushings. In operation, the bushings give rise to
.sliding friction, which leads to wear of the materials.
:For the reasons given above, this wear also-renders this
mechanism unsuitable for use in a disk drive unit,

20 espeCially one haVing ‘£lying magnetic heads.;

The. object of the present invention is accordingly to
"; | provzde a dev1ce of the type described at the outset in-
which the_carriage for the magnetic heads is precisely
guideduin a'wirtualiy.frictionless'manner even when it is
25 subjected to high accelerations and decelerations,'and in |
which carriage-wear is greatly reduced in comparison with
¢ conventional mechanisms. |
This object is achieved,'according_to-the-invention,

if the guide elements engage the longitudinalledges of the



~.-friction bearings fixedly mounted on the.chaSsis, and anti

J'ig rriage, and at |east one pair of the- sald el ements is. glnbal nDunted _
, chassis of the menory processing unit. A particularly great

Nt age of the design accord- 5 ing to the inventi-on is that.a |arge
nunber of manu- facturing tolerances those of the drive notor, the-
: cha55|s and recording disk, can be canpensated for as early as the assenbly

st h 10 ted to the .-
rive moror S EATAR 780 |%§B§%§5f -ahe patx: o LBA, sridr s&%ﬂlgmnecf %sh whi oh &
menb I As r t t he ver
'anpF; geiﬁ%n n bdaﬁn g%%%sgﬁ?%gfﬁoégl£§%S?FP85§nB%§§FF§gnﬁé - Y

~economi cal- ﬁﬂiQBnanufacture and -assenbl e and i.s *di stingui shed-by "hi gh
p05|t|on|ng accuracy, even.at hlgh track densities. In a further

‘enbodi nent, t he gyigler beTRRt § §Pé‘§t%%€§§€£&éabgytﬁé QL& rasg:ﬁga-

beari ngs: mhlch are in line contact wt e sur ace

carriage.5 3hg to the fHvEHticH. ﬁgbaﬁaﬂeat1ai-§=érﬁuﬁérp59vm§g-ant i -

riction
‘bearings gifdetiurimg ttesl rdndewErery. rehdée VoL (Ehé herch@Stbtor, the
~Advant ageousl.y; the fixed anti-friction hearings-are 25 in confact. with

gui de surf shassils andredordimedidk srcandbe, cinpersitsdl soragsangl e of
[err], to the plane of the: carriage, and the ginbal-munted anti-friction
'bearlngs aeenhu'@antma:aasdmhiylstageu gui de surfaces'. This design - .

~ In an’ advantageous embodiment, the carriage is

10 connected to the drlve motor. vza a flexlble band and a

rotatable cylindrlcal member, wh;ch member also serves as

.rﬂa support for the carriage... -
| As a: result of the very sxmple deszgn 1n both in-

.]stances, the novel positzon;ng devzce is econcmzcal to
15manufacture and assemble and 1s dastingulshed by high-
posxtlonlng accuracy, even at high: track densztles. o
In a further embodlment, the guide elements consist
essentially of anti—frzction bearxngs whlch are 1n line
contact WLth flat guide surfaces on the carrzage. _

20 In a practlcal embodlment, there are provxded anti-
-frlctlon bear;ngs fixedly mounted on’ the-chassrs, and
anti~friction bearings glmbal-mounted for movement
relative to the cha551s,'

: Advantageously, the fixed antl-frlctlon bearincs are

25 in contact. with guide surfaces_whzch are_lncllned at an-
angle, in particular an angle of_45°,n_to'the}§lane-of the

¢ 'carrrage, and the gimbalemounted.antiefriction.bearings

are in contact ﬁithnhcrizontal-guide-surfaces;_This.design



-.4 - proVides good stability against any tilting nonents which may act dgigﬂ
the garri‘age.” In a further advantageous enbodi ment, two spaced pairs of -
fixed anti-friction bearings.are provided, and a 5 ginbal - nount ed pair. of
“anti-frictionbearings is arranged centrally ‘between them This design has
~the advantage that the carriage is supported at t hree points on each of its

| ongi tudi nal sides. In order to.increase the useful l|ife of conventional 10
cepponent s, tHﬁPWlQﬁsgﬂRQQE%ﬁﬁb%&%%3049§hasguad% $ibting amomenysywhich
~-special treatnent to nake them hard-wearing, or provided. with a coating or
strips of Iomacw%r% CarFriAgert her practical enbodinent, - a- =

gi nbal - nounted p ntl- riction bearings js.|ocated on a bom#shaped 15
menber which is Fﬁﬂél ?ﬁﬁ%ﬂF%J?QH@@+¥e?B'ﬁBV% sP%F%?lve to"
'thefchassis.of the _ CES u about _two_axes

' s1 i o b T3of RS bl BP0 E5e U0 A0a o,
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_-;gwte:]et Irg\rllgpn_tés%:%gﬁﬂngcham sm ae%‘e%ugy ‘t#iéve&%b r %%%e%#:é?;éng@%&aiga?hve to
ST e e ALY dlier ey o Sl intl o dRencos f6s e
dlsplaceablylgagakggindq @j\§alg), advant ageous enbodi nent of the novel :
device, a ginbal-mounted pair. of anti-friction. bearings is mounted-on a--
_plvotable f|eXUfeIﬁB%&@hramo<¥Hbﬁd§§efﬁh63useful life of conventional
10 components, the flat guide surfaces of the guide plate can_
.dbe given a special treatment to make them hard—wearing, or
hprovxded,With a coating or strips of low-wear material.
In a further practical embodiment, a’ gimbal-mounted
'pair of anti-friction bearings is located on’ a bow—shaped
- 15 .member which is mounted in a manner which allows it to
| ' move, relative to the chaSSis ‘of the memory processing
unit, about two axes.;0wing ‘to its Simple.design, the
bow&shaped:member-oan be-manufactured.verj simply;hy, for
erample,'injectioh mOlding7and is very easy to fit, which
20 also-applies essentially to_the'other individual parts of
a device according'to-the3invention; Foraoptimum:energy
< 7 utilization, the carriage,.the:poWer-transmission
mechanism and the drive motor are arranged, relative to
'each other, in such a manner that the force vector, vhich
25 acts on the: carriaqe, is essentially located in_the.plane
in which the carriage is- displaceably mounted. -
vt - 1In a very advantageous embodiment of the novel

device, a gimbal—mounted pair of anti-friction bearings-

is mounted on a pivotable flexure member and can thus move



the direction in which the flexure menber can pivot.. In a further

m cal enbodi ment, novenent of .a bow shaped nmenber, carryinga pai r of

_ \NAfriction bearlngs in two directions is achieved, on the one hand, by

means 5 of a pi'n and bent-up tabs, which together forn1a V, and, on the
.ot her hand,. by neans. of a fl exure megbgr —whi ch can only pivot in one
-direction. In a further -enbodi nent, freedom from play between:a flexure .. ..

menber andia buw-dhaeediaantarwhichnsheeﬂlexuié)memheroéanpmim@q tabs and. &

- pin, the latter beln% pulled into the V formed hy the bent-up tabs by the -

" prestressing of Inhe fhegher aeanemicah pmbgdlmentanm¢vem¢mt|@ﬁ dearings on

.- a bow shaped menber. are arranged.s mretrically with respect to the pin. 15
“In a furthbPvwagbanredg@enBesnbear agpPaby: aeeel—ﬁeh%wms QANERES{y

| ocat ed be&meen fi.xed be tatable o menber with a

arings ng |ndr|3
drive band! naﬁH°a§159FEéﬁP§ g? f¢ b%Yﬁg PG ethe RS R byb¥1$ﬁ%%§ressed
fl f th t 20
Frict irgngﬁggr?naégngr‘%‘sP?anuﬁm??g?r?‘Eﬁ?‘éﬁnb‘éﬁ%ﬁ%’rérgc?%‘?a%/ Do a
_ .o
stationar yoReéﬁéngtﬁé{rfhg{. daggv\rg %ﬁ%e fma'n% @1?% m hbEL! m&%%&gs are

-attached to a no

bow shaped H??bﬁivaediﬂ gﬁgx#{gegélggnber can be positioned on and ]0|ntly
fastened to a’ nount - surface on the chassis of the menory processing

unit by means OinaasfﬁﬂtﬁeﬁcéxﬁvbéﬂﬁentV\Dfréédotﬂgff)&ﬂsplay between . *

”,

a flexure member and a bow—shaped member is ensured by

10 :means of springy tabs and a oin, the latter being pulled
into the V formed by the bent-up tabs by the prestressing
of the flexure member. ' h ' -

In oractice, anti-friction bearings on a. bow—shaped
member are.arranged-symmetriealiy.with,respect to the pin.

15 " In a further]advantageous-embodiment, a.bowfshaped-
member is eentrally_located between-fixed bearings and
a rotatable cylindriCal.member'with a drive band, andwas
a result of it being urged downwards by a prestressed flexure
_b member, exerts a downward force on the carriage via anti-
20 friction bearings._ :

If-fixed anti—frietion bearings-are attached to a
stationary bearing carrier;sand'gimbal-mOunted anti-friction , e
bearings are attached to a gimbal-mounted bow-shaped member,
the bearing carrier, the bow-shaped member and a flexure

25 member’ean'be_positioned on and jointl& fastened to a mount-
ing surface_on'the chassis ofbthe-memory broeessing unit

by means of_a-single_screw and two locking pegs..

earitng carrier, SR



-6- Surprisingy easy running of the carriage is achieved by nmounting it
_bétMﬁeﬂ anti-friction bearings, at |east one pair of which is

spri

el ements, 5 with respect to the direction of notion of the carriage,. also
prevents t he occurrence of any kind of 6urrdesirable tilting nonent, mhlch
can.result in meg( and i n inaccurate positioning of-the scanning- heads '
~etden when the ca $H§ErF§i§EE?eEF§H Fﬁnﬁigﬁ 8&c&her seESA3Isnds achieved
decel erations tion, wear the .parts is reduced by _the .fact

that areas ofbgd?ﬂPnﬁbﬂgaiF QFEWS?B|G§81'§I&°F5§B|PeGFlpﬁﬁfnéas&P@§

-aeccording to the inyen

her det h di scl osed -
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| oaded. "The symmetrical assenbly of all the guide el ements and drive

Wi th the cBasel ey ChedpedErBoYERE OBERAERIOHNDE hBeiBRCbiEOtneBarriagk,IUre 2

is.-a SCheI’TB.tI evi ce:.0 part

secti on. §op rév@n€§hﬁﬂ?tbécﬁfré Eétbfeaéyeﬂﬁﬂﬁ Sffhhﬁﬂfﬁrhhlﬂf

antl-frlctlon earings, and of a glnb nount ed“pair.of anti-friction

bearings, andefbring b€, MwiieMSchR BESEDECLhVQedkewnd YAl iaBbcakakhe
beari ng arrangenent ‘of Figure 3, conprising an additional pair of fixed

anti-fricti orpdwitioging Ref cthé ngcdhnshgt Rekdgs. eennwhén ﬁheoeaeaa.avgfel ch
IS fastened to a chassi's 4, carries on its shaft a
- is subjected to hlgh acceleratlons and deceleratlons..In
rlo'addltlon, wear of the parts is reduced by the fact that
. areas of po;nt contact are av01ded as a result of the
' fmeasures accordlng to the 1nventlon._' ' |
Further detazls of the anentlon are dzsclosed in the _
e followzng descrzptlon of the embodlments 111ustrated in-
3-15 the accompanying draw;ngs, in whzch
| _ - Figure 1 is a schematlc perspectlve v1ew of a
?positronzng~dev1ce-accordzngnto the=1nvent1on for_magnetic
| heads,'with-the.chassistof°zarfmemorY'prOCessing'unit-inh
section, o - | o _
20 Flgure 2 18 a schematrc front elevatzon of the device
| of Pig. 1, partly in sectlon, ;; |
< .'If ‘Figure 3 zs a schematzc perspectlve vzew of a fixed
’ pair of anti-friction bearzngs, and of a gzmbal-mounted
pair of antz-frlctlon bearlngs, and :
25 Fzgure 4 shows in perspectzve view a'varzant of- the
'bearzng arrangement of Fzgure 3, compr151ng an addzt;onal
P pair of fzxed antl-frlctlon bearzngs.l'
| Referrlng flrst to Flgs. 1 and 2, motor 23, wh;ch is

fastened to a chassis 4, carrles on its shaft a



. of a prestressed 20 flexure-nenb S via..which t

-;{V cylindrical nmenber 3 firmy held in position by neans of a clanping
nt 24. A flexible steel band 7 is wound around the cylindrical nenber
3, oth ends of this band being securely fastened to the carriage 1 bearing
a. 5 ‘hagnet i.c head assenbly' 2Z.' It is a big advantage that no spfing neans

ot any kind is reqU|red for ten5|oﬁTﬁb'The steel band,. which. is.

| nei('éensi(bl % gn LNe cﬁg‘ i t d| neca%“’g{[%n c!%_hge bf‘?%é;jit%h& &g;gﬁ?ggﬂtgergof
- Wou nmake 11 I &t 10 \¢ .
- one end, e c I d at th other

end, by rrearc}:tg'%lpq' gnl\é |02tn ‘bearll'ré}glbzlevea s%@%%d Pt rier 2 L

mhlch I n--i 4y N4 t aped.'-
" menber 6 IS ar%gr?ge QJﬁr}i %\?\%0‘1%&@ Il CAq %\éﬁ l'éfs]and t he .
bearing car %%%%E f a, 9b, -on the
upper gui dei’?g?l a%gs?%%% 1 fneﬁgcdéla@rﬂﬁ géﬁl%?%ér ces ipﬁl ied to -
ei ther 8|51ema§nbl&gc0&e&aaaeslemm@ tz*ze Ff 9 1D Hikf aenq] l&g?& o Means

ape

er 6 is

~ attached tospbénghaeans of uhlyemm i@&é@ﬁ&r‘a‘é@ "&éﬁﬂo{ﬁﬂé e | ocated,
relative to the horizontal plane i'n which the carriage 1 is displaced, by -
nmeans -of a pteellbandfawhlilch &Buﬂhe&ﬂemsﬂhié/ﬂhﬂﬁheiﬂbhgxﬁﬁaﬂﬁaleCh 25

~are integral with the flexure nenber 5, that.,- when the flexure nmenber 5
~pivots in t@irdetéoni,obecadseathe premenmestheremﬁywdmﬂdlmmkélng is . e,
~obtained. The bearing carrier 2, the flexure menber 5 and the bow shaped
posit;onzng less accurate. The carrrage 1 is supported, at

bil)]one end,_on,the per;phery of_tbe cylxndrlcal member ‘3 and,
at’the.other“end;"by'meams.of amtiefricfion bearingS'ZSa,
25b on a bearlng carrrer 2 whrch, 1n 1ts turn, is rlgxdly :
. attached to the chassrs . _ |
A bow-shaped member 6 is arranged centrally between
15 the cyllndrlcal member 3 and the bearlng carrier 2, and
.presses,'VLa antl-frlctlon bearings 9a, 9b, on the upper

:gulde surfaces 15a, 15b of the carrxage 1. The forces

_Iapplled to. elther szde of . the carrlage 1, in the
'dlrectlon 16, are produced by means of a prestressed
20 flexure member 5, via. which the bow-shaped member 6 is
attached to:the chassis 4. Moreoverr the.bow—shaped
member 6 is. so located; relative to the horizontal plame A
in mhich che-carriage 1 is displaced, by means of a
pin 11, rotatably mounted in the v formed by tabs 12 which .
- 25 are lntegral with the flexure member 5, that, when the
-flexure member 5 pivots in the‘dlrectlon lndrcated by
' : arrowe l3;la:gimba1.mounting is obtained.-fhe'bearing_
._carrier 2, the'flexure member S.andethe_bcw-sbaped

member 6 can be positioned.on and jointly fastened to a



menber” 6 can be positioned on and jointly fastened to a nmount i ng surfaé%ﬁ%}
18 of~the chassis 4 by neans of only-one screw. 19 and two | ocking pegs 20
As can’'be seen fromFig. 3, freedomfrom play bet ween the flexure nenber 5
~and the bow shiaped menmber 6 in the direction of travel of the 5 carriage 1
“is,ensured by means of.sprung tabs 14 gwhich are arranged on either side of
"the bom#shaped menber,- whil e. freedon1fron1p|ay at right angles to the _
dhgection of mwtalng)fsunﬁaumrlrﬂ aife e aHassdis] d\byindans £ tdel § aste t hat
.the pin 11 is. drawn intio the V formed by the tabs 12 10 by the-prestressing
Cof the flexussnesntldr and Itwcalmoé#mg@tgmﬂﬂu dentcar heeseerveitdomn, the
| ateral . guide surfaces | Ga, |10b of the carriage 1 are inclined at an angle.
17 and suppoFisd dn smeedom étn%mbqwmﬁewemqmumgud
carrier 2,-and-the positiogn of-15 the carrl%%e 1 in the chassis 4 is

defined by t kb€ B@&'F'SHQPEQ ﬁ’ﬁgé%'n@ in OO %rﬁ%ﬁe]opﬁ Hee

“bearing arran t Wih t f ti,-f 1
bear | ngs 2 acgﬁg?.gggo al’r& §G§“§ﬁﬂl @(Yb\ll\'peéﬁifxg %%Sh%ﬁﬂi{l%é EY%C ‘ilf?naff?

ges ;,L“sﬁé'm;’”f%%%%?gs ¥t ?%ﬁ'e%iﬁfe%asi%@ Hapeit 5 ”‘em B8 i th
Sxceptional FHBPAVBEAP™ B Fﬂber o dret 2 éegu.%a%%s‘)gﬁff%i% ifé?'rfééea”
r;zﬂgaﬁsypf YRS Ri T SHRRAA 10 a LRI AP SO tace
Figure 3. Thghgrtrgﬂgeggat IQf Eharﬁ%\’g.nct‘aos‘trﬂeb@fﬁi'n{eﬁ ¥y the tabs 12 -
10 by the prestressz.ng of’ the flexure member 5.
B In a, preferred embodiment of the invention, ‘the
lateral guide surfaces 10a ’ 10b of the carriage 1 are
inclined at an angle 17 and supported on anti-friction hear-
' "ings 25a 25b-. on the bearing carrier 2, and the pOSition of
15 the carriage 1 in the chassis 4 is defined by this bearing
- arrangement. | | B | |
| ' Figure 4 shows a variant of the hearing arrangement
of E’ig. 3, with two fixed pairs of anti-friction bearings
25a and 25b, and 30a and 30b, and a gimbal—mounted pair of

20 ti-friction bearings 9a and 9b located centrally between

[}

them. This deSign shows that it is not absolutely .

. | necessary to use'a band drive-with a rotatable cylindrical
member, but ‘that it is also posSible to achieve - an
exceptional improvement in the mounting and guidance of

25 the carriage, uSing any type of drive mechanism, e.g. an
eccentric drive or a rack-andrpinion drive. The other
v parts in Figure 4 correspond to those in Figure 3.
The arrangement of the above—described pairs of .

antirfriction bearings, which can in practise be ball



icti
n pr

gl«ual

on bearings, which can in practise be ball -9- bearings,

‘can

inciple, be reversed, with the fixed bearings on top, and the

‘nmount ed bearlngs underneath or the order in which the guide

el dfents are arranged i-n the direction in which the carri age noves can 5 be

neversed. Due.to the manner in whi ch% e antl-frlctlon beari ngs 9a, "9b,
25a,. 25b, 30a, 30b.are.arranged-relative tq the guide surface 1§§H$ ;
eved.

© tOa,b, i neaeae'énsaat cBA: RSP +t HE REAT eam & FREVERIT g &4
. of 10, whi ch a consi de able uc i € re
. and hence aft¥ \AB&FI"'Q;Bﬁaeogngg r ﬁ%&%& Hl%ué%f)égf %rs%%&vtﬁ ssu

as a result

e K e 3 B T A i 1
Q‘rgﬂaﬁi' 9?' Qﬂet Hqgez:%.cn ip which tn@ %%9:1(139'@ WeLlledp! | I ng .

resi stance -

f ol | owi ng T
- invention:

1 - 1.5 [ger
20 100 [err
resi stance

Iont-ng Vi Cce .accor

p) 3). Hysteresis

?L gve;§eh?rr]) For 1), a- nagnetlc di sk mnth a track spacing of -

track width of 60 [err] was used. For 2), .the rolling - -

of thpyeatsi gHe waanepasw’ ethichy tivenantif-farixytriony Hesmineys

while applying a force of 1 kp to the carriage,.and with the rotor of the

drive notor gagl.abg. 2sah625hlIBmg,ré@msmamceﬂmang;danﬁiahxxnutp(ﬁhehe ease

" of npvenent

10

15.

't3) Hysteres;s

20

25

_ of a system For 3), the hysteresis- pertalnlng t o novenents of
t he carr|aggubdeksarﬂacesdlﬁanhaudéobebweénn@wc ety petween the

bearzngs and the carriage is achleved, ‘as. a result of

which a ccnsxderable reductlcn in the contact pressure and -

hence a low~wear gulde system is obtalned.;_'

In ccmparlson w1th a ccnventlonal pOSLtloner (values

in:b:ackets) itnwas-possible to cbtazn the.fctlcylng_
results with;a'pcsitioning deVice.according}to the:éresent
invention: - f: R | ._ .
1) Positlonlng time -n 1‘5-m sec (3 m sec)
2) Rclllng reszstance. 10 pond. (20 - 30 p)
| " _-'. 1 - 1.5 pm (3 -5 um)

- For. 1), a magnetxc disk w1th a track spaclng of
100 pm and a track width cf 60 pm was used._

For 2), the rolllng resistance of the carrlage was

measured, by means of a sprlng balance, wh;le applylng a

force of 1 kp to the carrlage, and w1th the rotor of the

drive motor Ldlzng_- the rolllng :es;stance bexng.a~

measure of the ease of movement of a system. .

For 3), the hyste;esis-pe:taining_to'movements of the

'carriage'backwards.and_fcrwards between two predetermined

points was determined-by positicn—ccmparators forming part

~of an-opticai measuring apparatus._The.measured value is

+



p0|nts was det er ni ned by position-conparators formng part of an optical.’
neaspring apparatus. The measured value is ° =10- the maxi num positional
dlscﬁepancy occurrlng during a nunber. of positioning operations between th
sai d 'two points. To sumup; an inprovenent. by a factor of 2 results, .5
‘whisch means that the track density i=s Ithcreased, the energy requirenment is
hal-ved, and both the access tine and. the positioning errors are halved. It
‘Wag al so- posdhie @aximum possihinnal r@l%ﬂreﬂi@meen&;urmlg:amthGmdency of -

‘'t he novel positlonln device to oscillate, conpared with con- 10 ventional
‘mechani sms.  AFMREL W¥M§Hﬁ5@$mﬂ iRefiweeny thewsaiddtwescri bed -
with reference,to the foregoing enbodinents, it wi'll be understood by t hose
skilled in t R&* 3&F'that any simlar appllcatlon of thé devi.ce according to

b | ortant anie, SO B e SRR SR A Y f%amx*é"s'“"ée'rs”a e
Dosi &1 ont ns. SREEA hdaa) SR Rl roA Bl Ua ARCALIER IR O

‘nodi fications at - nmay becore appare al so

intended 20 EBePQHCElé&{ﬁQeménrth‘i]saﬁQﬁ.%ﬁd Gy tfa“%%f ga;gg&vmth%g%rfany'

devi ce can be us I n~any type of. positl n|ng system an

- type of systennfghsiesenthglertopeOdnel’ 3313% ST by ?#éd%% Selgna'

for exanple video signals, “data signals, S|gna con r'ol
%i gnal s. _ surpriSingly, to greatly reduce the tendency of the: novel

' positioning deVice to. oscillate, compared Wlth con- -
10 ventional mechanisms..'- | | ' '_ |
While the invention has been particularly shown and
described with reference to the foregOing embodiments, it
_will be understood by those skilled in the art that any
'_.‘Similar application of the deVice according to the in-
15 vention, where the speed and accuracy of a positioning
mechanism are important, and where continuously repeated,
identical or similar positioning operations have to be
_carried out, or - any alterations or modifications that may
.become apparent to the skilled artisan are also intended

20 £o be. covered by the appended claims

[ 3]

| Accordingly, the novel dev1ce~can.be_used'in.any'type

?'_ | ' of.positioning_3ystemfand eSpecially in any tYpe:of system
for-recording, reproducing-andhstoring any kind of signal,
for.example-video'signals,'data;signals,'audio'signals and

25 control signals.v



A device for positidnihg an object which has a | ow nass fn a
ed location, in which a carriage, which supports the obJect
f being noved back- wards and forwar ds—+ektativetothe sai d

Iocat{on and 5 is so nounted between gU|de el ene be dis-
placed by a drive motor :longitudinally wth resp ﬂi‘iﬂﬁ E!“ “Hﬂml\of t he -
51

- devi ce, wherein the QUIde el ements engage t he ca cent *its _ s

|l ongi tudinal edges and - -at |east one gaprMef the said elenents is et

- ginbal -mounted on the. 10 chassis. 2.7 A-devi ce for positioning at | east -
~one magnet.i ¢ head byerAa aiewﬂsaelﬁmt qub sipfroatiing ta‘radbmmwhﬁgheha«s disk', in-
a nmenory processi.ng unit, i.n which a carriage, which is capable of belng
moved toward aarilcbvavmass‘ rio'rnaLEpreSﬂezcneﬁ dfoqadtizm ,od nofwhtiled nag:ae‘tmagel,sk ,
‘carries the sai-d.at ‘| east one magnetic head, this carri age being so nounted
“bet ween gui devhilcineurpanka the qyet,@%mam&ieopfab@rmgewdr back-

'Iongltudlnally ‘W th respect to a chassis of the unit mhereln at | east two

“pairs of gui d@’@%r?é}ﬁ oxyarsfy Kt At e 4 ithfe sadidad @ﬁta |’-1°§1 Iaﬁ‘ﬂgl t udi nal -
0 T R o A SRS, e T AT
BT L N I A e B, A PR = 2
w apped. 4. £ 1S BF il i ChildPein itheFuile! BT efbhitd” engage
) theicarriage_adjacent.its_longitudinai'edges and.at least
'one-pair'of the_said erements is gimbaiemonnted'on;the
10 chassis. I |
2; ‘A deV1ce for positioning at 1east one magnetic
head over a preselected magnetic track on a magnetic |
| disk, in a-memory processing unit, in which a carriage,'
which is capable of beiné'momed'toward and*aWay from
15. the axis of rotation of the magnetic disk, carries the
said at least one. magnetic head this carriage being .
so mounted between guide elements that it can be displaced
by a drive motor longitudinally w1th respect to a chassis
'!of the unit, wherein at- least two pairs of guide elements
20 engage the carriage ad jacent its 10ng1tud1na1 edges and
at least one pair-of the said elements is gimbal-mounted
-on the cha551s of the memory processing unit. . |
3. A device as clalmed in claim 1 or claim 2, in
‘which the carrlage 1s connected to the drive motor via
25_ a flexible drive band and ‘a cylindrical member around -
. which the band is wrapoed

4. A device as claimed in claim 3, in which the. cvlln-

3

. _-t‘) .



-, 12 -"drical. menber serves as-: carriage. 5. A device as
cl arC%\d I'n any preceding claim m “ﬂ' MBB e el enments conprise
antifriction bearings, which a mnth flat gui de surface
on 5 “the carriage. 6. A device as clainmed in any preceding claim in
whi ch sai d gui de el enents conprise a pai foof anti- friction bearings
fixedly nmounted on the .chassis and a pair of anti-frictioen bearings-
ghnbal nmount ed_ f or ve-. 10. nent ‘relative to the chassis. 7. A device as
~clained in cl aﬁlﬁ%a{m PR SRS i3 P PEHRPQFL. &a5 bhe qarsi agear i ngs are

i'n contact with guigde spr s of the-c i age whi-ch are i ncl.ined at an
‘angle.to the plane gf t‘ﬁeé%‘éf“r?a?g% h]a’?i‘d“ &N Hreps i@grrﬁz}laﬁ‘fbunt ed
antr-frrctron e 0 i th horrzontal %530 t he

carri age. %?3‘};3#\'/{'%2 gtge é‘g‘r“ﬁ% %‘T HomP ’iirf%/\/rﬁr}ﬁ‘r‘ 5. Sr‘?é‘l i’e.a; &5 .
o W devi ce Fhide dBg 44 ﬁ@lﬂla@%f& rEh dlelde oqui de
~elenments conpri-se two space apart parrs of - fixed St -friction gearrngs
~and a pair of @uéﬁggrrﬂgggted anti-fri.cti-on bearings. arranged centrally. -

bet ween them 10. A device as claimed in any preceding claim 25 in which

“the surfaces of thessars idgfcOEAGItdeg U i predleddvigde1gliment s are
provrded with | owwear surfaces. 11. A device as -clainmed’in any preceding
~claim in whlcmntwhiqhrﬂaﬂdrguﬂdeﬂtubmenuﬁ qympiis@ a"®aiy of anti-

Y

" friction bearings fixedly'mounted on the chassis and
a pair of anti friction bearings gimbal-mounted for move-
10 ment rélative to the chassis.'j - N
| 7. A device as claimed in claim 6 in which the
E fixed oair of anti friction bearings are . in contact with
guide surfaces of the carriage which are inclined at
an angle to the plane of the carriage and the pair of :
h - 15"gimbal-mounted anti- friction bearings are in contact
| with horizontal surfaces of the carriage. | .',
'8. "A device as claimed in claim 7, in which said
' angle is 45°, | '
| '-95 A device as claimed in any preceding claim,
f20l in which the guide elements comprise two spaced-apart
pairs of fixed anti-friction bearings and a pair of gimbal-
mounted.anti—friction bearings arranged.centrally between
them. ' R "
10. A device as claimed'in'anv preceding claim,
25 in which the surfaces of the carriage contacted by the
| pairs of guide elements are provided w1th low—wear surfaces.
' 11, A device as claimed 1n any preceding claim,

in which the gimbal-mounted pair of guide elements is



unted on a bOMFshaped menber which is suppe#%ed—+ﬁ—a—ﬁaﬂﬁer mhlch -

. 'j it to nove, relative to the chassis about A devi ce
as imed in any preceding claim 5 in which t }mnjﬁg % drive motor
and a power-trans- m Ssion nechanlsn1llnk|ng t hey the

- carriage are arranged, .relative to eaeh18tRer, in such a nanner that- the

force vector, which acts on the carriage, is. essentlally | ocated in the - .=~
- plane in whi dtrolm@d:aan|aadmv¢:€)shap§djlmmtib3axeaﬂu)cmmmtsenhpoﬂed Andevi ce as wf .

“. ¢l ai ned i n any precedlng claim: - in which the. glnbal nnunted#gﬁlr of - gui de.
“elenents i's rOURRRRPDWRLGN WATH 8. 4 Samovieantrel aftawemm chasshs -
“direction in-which-the fl exure nenber can.pivot.” 15 - . A device as

clained in cl ‘?Htiltwq @%@t ch nove- rrent of the bow shaped menber about two'

.axes. is achieved,,.pn the, one hand,’ of a pin and be t - up t abs,
which together fortfia daFnd‘ o ﬁ:é' E&eﬁﬁgﬂr?goF é"f“l’exure

| -g}egbﬁédvvlm 2|1§?%@?wu°ﬁie\\zﬁ?a e’doilm rom p ay%’gt \%lenat ng]e \é%ggngﬁber
‘and' the bow $hanadd RiRafad S E.Wl&%gblthgeﬁ'ﬁv‘ef RN Gl @Rgséggrﬁ;ﬁgep' n,

the latter being pulled into th by the ent- up ta

prestressing a¥e ldidalRe)r ¢dIRFISe t¥0 each othir, 'i\ndg\!zbﬁeaaﬁxaﬁhé'rrmd in
claim15, in which antl- friction bearings on the. bow shaped nenber are

‘ar ranged synnmmdu(nﬂd}fndhhv@Q&m&qtwhﬂchhacmbnonlthe éaéeihgé aisC|a'”Ed in
clalns 4 and 15, in - :
_ essentially located in the plane in which the carriage
10 is disolaceablv mounted -
| 13.: A device as claimed in any oreceding claim,
'in which the gimbal-mounted pair of guide elements is
lmounted on a pivotable flexure member for movement in
the direction-in which the flexure member can'pivot.
is 14. A device as claimed in claim 11, in which move-- -
: ment of the bow—shaped member about ‘two axes 1is achieved,
on the one hand, by means of a pin and bent—up tabs,
Wthh together form a v, .and on the. other hand by means
of a flexure member which can only pivot in one direction.
20 154 A device as claimed in claim 14, in which freedom
from Dlay between the flexure member and the bow—shaped
member is ensured by means of springy tabs and the pin,
the_latter being pulled into the v formed by the bent-
up tabs by the Drestressing of the flexure member.
25 ' 16. A device as’ claimed in claim 15, in which anti-
friction bearings on the bow—shaoed member are arranged
symmetrically_w1th_respect to the pin.

17. A device_as_claimed'in claims &4 and 15, in

7

P



3 14 - whi ch, the bow shaped nenber rally bet ween the fixee

bearrngs and the rotatable cylind m hﬁim Mgi the drive band, and

exekts a downward force on the ca i-friction bearings, ag
resdlt 5 of it being urged downwards by the prestressed flexure menber . -
. A device as clained in claim13, in mhlchaa pair of fixed guide elenents is
attached to a- statlonary bearing carrler and the pair of ginbal-nounted

urde 10 el ey | é‘m%?ﬁ%&’t‘*@ Gihaly mﬂ%ﬁgeaoweah 29y TBEBGE en! he-

" bearing carrier, Xur e ne bei ng

posi tioned on @ g Ibeatiind@hashd ¢hd FRAltiaBd eS uwiﬁareaalhaeﬁhaea s by
means. of a single screw and two tocking pegs. 15 A magneti c head

- posi tioni ng deditte thedrdRie dand ,aanide eXeritefl ar aoebas:e&dbedrnet Bnr ehar ence
to, and as illu- strated in, Flgures 1 and 2 of the acconpanyi-ng draw ngs
or Flgures 1 am&ﬁiage md@athedam$1Figdmaién.bearings, as a result '

.5 of it being urged downwards by the prestressed flexure

member. . .

e

18.. A dev1ce as claimed in c1a1m 13, in which a

a0

pair of fixed guide elements is attached to a stationary
'bearing carrier, and the pair of gimbal—mounted guide
10 elements lS attached to a gimbal-mounted bow-shaped member,
the bearing carrier, the bow-shaped member and the flexure
1member being positioned on and jointly attached to a
mounting surface on the chassxs by means of a single :
screw and two locking pegs._ | _ .
‘15 19, A magnetic head pesitioning device substantially '
. as hereinbefore described with reference to, and as illu-
strated.in,'Figuresll and 2 ef'the accompanying_dramings

or Figures 1 and 2 as modified by Figure 4.




