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the preamble of claim  1 is shown in US-A- 4,734,803 (EP-A-0237 752). This
slider has two This invention relates to a magnetic head slider  side rails
which are wider at the leading end of the for a magnetic recording
apparatus, and more par-  slider and extend to the trailing end of the
slider ticularly to a magnetic head slider which develops   5   where the
magnetic transducer is mounted. A ta- an air bearing to maintain a close
spacing between  pored section is provided at the leading end of the the
magnetic head and a recording surface of the   slider, and the area between
the side rails is open apparatus.
from the leading to the trailing ends of the slider. Magnetic head sliders
that fly relative to mag-    The anonymous publication No. 25946 shown
netisable media have been used extensively.  10  in RESEARCH  DISCLOSURE,
November, 1985, These sliders provide a non-contact transducing    Number
259 discloses a magnetic head slider relationship between a magnetic
transducer and a   which has side rails connected by a front rail at the
magnetisable recording medium, such as a rotating  leading end to form a
recessed section which pro- magnetisable disk, so that a stable constant
spac-  duces a negative pressure. The side rails do not ing can be
maintained between the transducer and   15  extend all the way to the
trailing end of the slider the disk. In magnetic recording technology it is
and the magnetic transducer is mounted on an continually desired to improve
the areal density at  island at the center of the trailing end of the
slider. which information can be recorded and reliably         The above
described sliders were designed read. This desire has led to a trend toward
greater  and optimized for magnetisable disk file recording bit density
along a recording track and a shrinking   20  apparatus which used large
disks and in which the track width. The greater bit density requires in-
transducers were also larger. For disk files using creasingly narrow
transducing gaps, so it becomes  smaller disks it is desirable to reduce
the slider more difficult to achieve the low flying height con-  size to
permit more data capacity of each disk by stant to the degree required to
reliably record and  increasing the data band. None of the prior art read
data at the higher data rates.           25  references addresses the
problems encountered in Three rail sliders are known such as the three  the
design of a smaller slider. rail taper flat slider shown in commonly
assigned      The principal object of the invention is to pro- US-A-
3,823,416 in which all three rails have uni-  vide magnetic recording
apparatus including a form widths over their length and each of the rails
magnetic head air bearing slider which produces a has a tapered section at
the leading end of the   30  pressure profile which causes the slider to
fly at a slider. The magnetic transducer is formed by a     chosen flying
height and at a desired pitch angle core aligned with the centre rail at
the trailing end  with respect to a moving magnetisable medium in of the
slider.                                     a reduced size format. US-A-
4,555,739 describes a three rail slider in   According to the present
invention a magnetic which all three rails are connected by a cross-rail
35  recording apparatus comprises a movable mag- at the leading end of the
slider and the cross-rail  netisable recording medium  having a recording
has a leading tapered section. A recessed area is  surface, a magnetic
transducer and an air bearing provided back of the cross-rail which extends
to   slider supporting the transducer, head arm means the trailing end of
the slider. Each of the three rails  for supporting the air bearing slider
with the mag- has a width which is less at the trailing end of the   4o
netic transducer closely adjacent to the recording slider than at the
cross-rail, and the transducer is  surface of the magnetisable recording
medium, and formed at the trailing end of the middle rail.     accessing
means for moving the head arm means Japanese Kokai No. 54-8514 discloses a
three    relative to the recording surface of the magnetisa- rail slider in
which all three rails have uniform width  ble recording medium, the air
bearing slider having over their length. The two side rails are at an angle
45  leading and trailing ends and an air bearing sur- o to the longitudinal
centre line of the slider, in  face. which the angle 0 is about 15 degrees.
The trans-      The slider also comprises side rails disposed ducer is
mounted near the end of the centre rail.  along the sides of the air
bearing surface, the side Japanese Kokai No. 61-170922 discloses a
rails being substantially coplanar and extending three rail slider in which
all three rails have uniform   5o  from the leading end of the slider
towards the width over their length. Each of the rails has a   trailing end
of the slider, and the side rails each tapered section at both the leading
and the trailing  having a tapered section formed on the air bearing ends
of the slider. A small step is provided in the  surface at the leading end,
and each having a tapered section of all three of the rails near the
maximum width measured normal to the leading trailing end to reduce the
dust deposited at the   55  end to trailing end dimension of the slider
which trailing end of the slider.                        does not
substantially exceed the width of the side Two rail tapered flat sliders
have been used    rails at the leading end of the slider. more recently,
and a recent example according to 2   



3                 EP 0 361 658 B1                    4 The apparatus is
characterised in that each of  voice coil motor, for example, for accessing
the the side rail extends only part way to the trailing  magnetic heads to
various tracks on the mag- end of the slider and in that the slider further
netisable disk 21. comprises a centre rail disposed along the central
The slider 10 is preferably a small slider since region of the air bearing
surface, the centre rail   5   reduction of the slider size has many
advantages -   being spaced from the side rails by recessed sec-   such as
cost, greater volumetric efficiency and tions which extend from the leading
end to the     performance. However, as the slider size is re- trailing end
of the slider, the centre rail having a  duced, the flying height
tolerances resulting from tapered section at the leading end, and a width
the manufacturing tolerances increase. The most measured normal to the
leading end to trailing end   10  significant contributions to the increase
in flying dimension of the slider which is smallest at the   height
tolerances are from the pitch and roll param- leading end and which is
greatest at the trailing  eters. For example, when the width of the slider
is end of the slider, whereby the rails and the re-   reduced by one half,
the contribution from the roll cessed sections produce a combined pressure
pro-   sensitive parameters to the flying height approxi- file when the
slider is positioned adjacent to the   15   mately doubles, and, when the
length of the slider moving magnetisable recording medium so that the   is
reduced by one half, the contribution from the slider assumes an
orientation having a predeter-   pitch sensitive parameters to the flying
height in- mined pitch angle and a predetermined spacing      creases by
approximately five times. It is the goal with respect to the moving
magnetisable recording  of the small slider design to reduce the size of
the medium in which the minimum spacing between   20  slider to
approximately one half the presently used the slider and the magnetisable
medium occurs at   size in both the length and width directions. There the
trailing end of the slider.                    is described below a design
that produces superior In order that the invention may be more readily
performance in terms of maintaining a predeter- understood an embodiment
will now be described     mined flying height tolerance in a small slider
for- with reference to the accompanying drawings in  25   mat. which:
With reference to the Figures of the drawing, Fig. 1 is a schematic
perspective view of a      the air bearing surface (ABS) of the magnetic
head magnetisable disk storage system,                slider 10 is formed
with two side rails 12 and 14 Fig. 2 is a bottom plan view of an air
bearing   and a centre rail 16. The inner sides of the side slider
embodying the present invention,     30  rails 12 and 14 and the sides of
the centre rail 16 Fig. 3 is a bottom plan view of an alternative   border
on recessed sections 18 that are formed by embodiment of an air bearing
slider embodying    etching, ion milling, or other machining techniques,
the present invention,                           for example. The recessed
sections 18 extend from Fig. 4 is a bottom plan view of a further embodi-
the leading end 20 of the slider to the trailing end ment of an air bearing
slider embodying the   35  22 of the slider. A magnetic transducer 24,
prefer- present invention,                               ably of the thin
film type, is bonded at the trailing Fig. 5 is a view of the trailing end
of the slider  end of the centre rail 16 with its transducing gap
illustrated in Fig. 2, and                       flush with the rail
surface. Both side rails 12 and 14 Fig. 6 is a side elevation view of the
sliders   and the centre rail 16 all have tapered height illustrated in
Figs. 2, 3 and 4.            40  sections 11 at their leading ends. With
reference to Fig. 1, a magnetic disk stor-    The side rails 12 and 14 do
not extend all the age system comprises a magnetic head arm 17,       way
to the trailing end of the slider. The ratio of the and at least one
magnetic head suspension assem-   length of the side rails to the length of
the slider is bly is attached to head arm 17. In the embodiment  less than
0.9 and preferably within the range of 0.5 shown, one magnetic head
suspension assembly  45  to 0.8. In the embodiments shown in Figs. 2 and 3
13 is attached to the top of the head arm and      the side rails are
narrower at their trailing ends than another magnetic head suspension
assembly 13 is    at their leading ends. In the embodiment shown in
attached to the bottom of the head arm 17. Each    Fig. 4, the side rails
are of a uniform width over suspension assembly supports at its end a head
their length. Other shapes of the side rails may slider 10, and each head
slider 10 has one or more  50  also be suitable so long as they maintain a
rela- magnetic transducer means, generally called mag-   tively high
pressure at the leading end 20 of the netic heads, disposed so that the
transducing gap  slider and a relatively low pressure in the middle may be
in transducing relation with the surfaces of  area of the slider.
magnetisable disks 21, only one of which is shown      In the embodiment
shown in Fig. 2, each of the in the drawing. Electrical signals can be
conducted   55  side rails includes a wide section 26, 28 at the from the
magnetic heads to a computer host sys-    leading end 20 of the slider
having substantially tem for use in the host system. Head arm 17 is
parallel sides and a flared section 30, 32. Each attached to a conventional
actuator 19 such as a   flared section 30, 32 extends to a break point from
3  



5                 EP 0 361 658B1                       6 which it is
followed by a narrow section 34, 36         The resulting combined pressure
profile has having substantially parallel sides and a width that  high
pressure near the leading end 20 of the slider is less than the width of
side section 26, 28. Each  10, a relatively low pressure in the middle of
the narrow section 34, 36 extends to the trailing end of  slider, and a
relatively high pressure near the trail- the side rail.
6   ing end 22 of the slider. This design approach The embodiment shown in
Fig. 3 has side rails     ensures that the minimum spacing between the 12
and 14 each of which has a straight taper        slider and the disk, on
which recording perfor- extending along the full length of the side rail
with  mance and head/disk interface reliability depend, is the side rail
being widest at the leading end 20 of  very insensitive to roll parameters,
thus slider width the slider and narrowest at the trailing end of the   io
can be significantly reduced. Furthermore, the high side rail 12, 14.
air bearing pressure at the centre rail trailing end Centre rail 16 in each
of the above arrange-     and the side rail leading ends ensures
sufficiently ments comprises a tapered section 11 at the lead-    high air
bearing pitch and vertical stiffness, so that ing end 20 of the slider and
a width which is small  the length can also be significantly reduced. This
at the leading end and increases progressively   15  design approach
has-made possible the design of toward the trailing end 22 of the slider.
Should any  sliders with lengths significantly smaller than was
contaminants be present in the air bearing adjacent  otherwise possible. to
the ABS 15 of slider 10, the shape of the centre rail causes the
contaminants to be directed along    Claims recesses 18 so that they are
moved away from the   20 transducer 24 at the trailing end of the centre
rail  1. A magnetic recording apparatus comprising: 16.
a movable magnetisable recording medi- The configuration of the slider
which is shown       um (21) having a recording surface, in the drawings
and described above has different           a magnetic transducer (24) and
an air pressure zones. The pressure zones are formed   26      bearing
slider (10) supporting said transducer, when the ABS 15 of the slider is
positioned adja-           head arm means (17) for supporting said cent to
a magnetisable recording surface 38 of          air bearing slider with
said magnetic trans- magnetic disk 21 (Fig. 6) moving in the direction of
ducer closely adjacent to the recording surface arrow 40 to provide load
forces on the slider as-       of said magnetisable recording medium, and
sembly that are balanced in such a manner that the   30     accessing means
(19) for moving said desired flying characteristics for the slider can be
head arm means relative to the recording sur- achieved. The pressure
components are combined          face of said magnetisable recording
medium, so that the slider 10 flies at a desired pitch angle 0      said
air bearing slider having leading and relative to the moving magnetisable
disk surface 38     trailing ends, an air bearing surface and side with an
attitude by which the trailing end of slider   35  rails (12,14) disposed
along the sides of said 10, where the transducer is mounted, is closest to
air bearing surface, said side rails being sub- the disk surface and
assured to be spaced at a          stantially coplanar and extending from
the flying height distance d from the magnetic record-      leading end of
said slider towards the trailing ing medium 38.
end of said slider, and said side rails each The design approach to reduce
the contribution   4o  having a tapered section (11) formed on the air to
flying height tolerance from the pitch and roll       bearing surface at
said leading end, and each sensitive parameters is accomplished, in the de-
having a maximum width measured normal to scribed embodiments, by having a
larger load car-       the leading end to trailing end dimension of ried by
the contra rail at the trailing end, which is   said slider which does not
exceed the width of also the minimum spacing location with respect to  45
said side rails at said leading end of said the disk because of the shorter
side rails, in bal-     slider, anced equilibrium with the large load
carried by the        characterised in that side rails near the leading end
of the slider. The          each of said side rails (12,14) extends only
pressure from the side rails is high at the leading     part way to the
trailing end of said slider, end of the slider due to the taper sections 11
and   so     and in that the greater width at the leading end of the
slider.         said slider further comprises a centre rail The pressure
from the side rails is progressively       (16) disposed along the central
region of said decreased and ceases to exist prior to reaching the     air
bearing surface, said centre rail being trailing end of the slider. The
centre rail 16 gen-     spaced from said side rails by recessed sec- erates
very little pressure at the leading end 20 of  55  tions (18) which extend
from said leading end the slider, but the pressure from the centre rail 16
to said trailing end of said slider, said centre progressively increases
and is highest near the         rail having a tapered section at said
leading trailing end 22 of the slider.                           end, and a
width measured normal to the lead- 4 



5                EP 0361 658 B1 which it is followed by a narrow section
34, 36       The resulting combined pressure profile has having
substantially parallel sides and a width that  high pressure near the
leading end 20 of the slider is less than the width of side section 26, 28.
Each  10, a relatively low pressure in the middle of the narrow section 34,
36 extends to the trailing end of  slider, and a relatively high pressure
near the trail- the side rail.                                 5   ing end
22 of the slider. This design approach The embodiment shown in Fig. 3 has
side rails    ensures that the minimum spacing between the 12 and 14 each
of which has a straight taper       slider and the disk, on which recording
perf or- extending along the full length of the side rail with  mance and
head/disk interface reliability depend, is the side rail being widest at
the leading end 20 of  very insensitive to roll parameters, thus slider
width the slider and narrowest at the trailing end of the   io  can be
significantly reduced. Furthermore, the high side rail 12, 14.
air bearing pressure at the centre rail trailing end Centre rail 16 in each
of the above arrange-    and the side rail leading ends ensures
sufficiently ments comprises a tapered section 1 1 at the lead-  high air
bearing pitch and vertical stiffness, so that ing end 20 of the slider and
a width which is small  the length can also be significantly reduced. This
at the leading end and increases progressively  15  design approach
has-made possible the design of toward the trailing end 22 of the slider.
Should any  sliders with lengths significantly smaller than was
contaminants be present in the air bearing adjacent  otherwise possible. to
the ABS 15 of slider 10, the shape of the centre rail causes the
contaminants to be directed along   Claims recesses 18. so that they are
moved away from the   20 transducer 24 at the trailing end of the centre
rail  1. A magnetic recording apparatus comprising: 16.
a movable magnetisable recording medi- The configuration of the slider
which is shown      um (21) having a recording surface, in the drawings and
described above has different          a magnetic transducer (24) and an
air pressure zones. The pressure zones are formed   25     bearing slider
(10) supporting said transducer, when the ABS 15 of the slider is
positioned adja-          head arm means (17) for supporting said cent to a
magnetisable recording surface 38 of         air bearing slider with said
magnetic trans- magnetic disk 21 (Fig. 6) moving in the direction of  ducer
closely adjacent to the recording surface arrow 40 to provide load forces
on the slider as-      of said magnetisable recording medium, and sembly
that are balanced in such a manner that the   30    accessing means (19)
for moving said desired flying characteristics for the slider can be   head
arm means relative to the recording sur- achieved. The pressure components
are combined         face of said magnetisable recording medium, so that
the slider 10 flies at a desired pitch angle 0     said air bearing slider
having leading and relative to the moving magnetisable disk surface 38
trailing ends, an air bearing surface and side with an attitude by which
the trailing end of slider  35  rails (12,14) disposed along the sides of
said 10, where the transducer is mounted, is closest to     air bearing
surface, said side rails being sub- the disk surface and assured to be
spaced at a         stantially coplanar and extending from  the flying
height distance d from the magnetic record-     leading end of said slider
towards the trailing ing medium 38.
end of said slider, and said side rails each The design approach to reduce
the contribution   40  having a tapered section (1 1) formed on the air to
flying height tolerance from the pitch and roll     bearing surface at said
leading end, and each sensitive parameters is accomplished, in the de-
having a maximum width measured normal to scribed embodiments, by having a
larger load car-      the leading end to trailing end dimension of ried by
the centre rail at the trailing end, which is  said slider which does not
exceed the width of also the minimum spacing location with respect to  45
said side rails at said leading end of said the disk because of the shorter
side rails, in bal-    slider, anced equilibrium with the large load
carried by the       characterised in that side rails near the leading end
of the slider. The         each of said side rails (12,14) extends only
pressure from the side rails is high at the leading    part way to the
trailing end of said slider, end of the slider due to the taper sections 1
1 and   50   and in that the greater width at the leading end of the
slider,        said slider further comprises a centre rail The pressure
from the side rails is progressively      (16) disposed along the central
region of said decreased and ceases to exist prior to reaching the    air
bearing surface, said centre rail being trailing end of the slider. The
centre rail 16 gen-    spaced from said side rails by recessed sec- erates
very little pressure at the leading end 20 of  55  tions (18) which extend
from said leading end the slider, but the pressure from the centre rail 16
to said trailing end of said slider, said centre progressively increases
and is highest near the        rail having a tapered section at said
leading trailing end 22 of the slider,                         end, and a
width measured normal to the lead- 
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111111111111    11111 11 1111 ing end to trailing end dimension of said
slider   che, which is smallest at said leading end and          einen
magnetischen Wandler (24) und einen which is greatest at said trailing end
of said    luftkissengelagerten Gleitkdrper (10), auf dem slider,
dieser Wandler ruht, whereby said rails (12,14,16) and said re-   5
Kopfarm-Mittel (17) zum AbstUtzen des ge- cessed sections (18) produce a
combined            nannten luftkissengelagerten Gleitkorpers mit pressure
profile when said slider (10) is posi-    dam  genannten magnetischen
Wandler in tioned adjacent said moving magnetisable re-       knappem
Abstand zu der Aufzeichnungsflache cording medium (21), so that said slider
as-       des genannten magnetisierfahigen Aufzeich- sumes an orientation
having a predetermined   10   nungsmediums und pitch angle and a
predetermined spacing with       Zugriffsmittel (19), urn das genannte
Kopfarm- respect to said moving magnetisable medium         Mittel in bezug
zu der Aufzeichnungsflache in which the minimum spacing between said
des genannten magnetisierffhigen Aufzeich- slider and said magnetic medium
occurs at the      nungsmittels zu bewegen, trailing end of said slider.
15        wobei der genannte luftkissengelagerte Gleit- k8rper vordere und
hintere Enden aufweist, 2. Apparatus as claimed in claim 1 characterised
eine Luftkissenflache und Seitenschienen (12, in that the ratio of the
length of each side rails  14), die entlang der Seiten der genannten Luft-
to the length of said slider is less than 0.9.     kissenflache angeordnet
sind, wobei die ge- 20      nannten Seitenschienen im wesentlichen kopla-
3. Apparatus as claimed in either of the preced-      nar sind und vom
vorderen Ende des genann- ing claims characterised in that the ratio of the
ten Gleitkorpers zum hinteren Ende des ge- length of each side rails to the
length of said    nannten Gleitk6rpers verlaufen, und die ge- slider is
within the range of 0.5 to 0.8.          nannten Seitenschienen jeweils
einen koni- 25      schen Abschnitt (11) autweisen, der auf der 4.
Apparatus as claimed in any one of the pre-        Luftkissenflache am
genannten vorderen Ende ceding claims characterised in that each side
gebildet wird, und jade Schiene eine maximale rail comprises a first part
(26,28) having a first  Breite aufweist, gemessen senkrecht zum MaB
predetermined width, as measured normal to         zwischen dem  vorderen
und dem  hinteren the leading end to trailing end dimension of  3o   Ende
des genannten Gleitkdrpers, welche die said slider, at said leading end of
said side rail  Breite der ganannten Seitenschienen am ge- structure and a
width that decreases to a sec-     nannten vorderen Ende des genannten
Gleit- ond part (34,36) having a second predeter-         korpers nicht
Uberschreitet, mined width at a break point, said break point     dadurch
gekennzeichnet, daB being located between said leading end and   35   jede
der genannten Seitenschienen (12, 14) said trailing end of said side rail,
wherein said  nicht ganz bis an das hintere Enda des ge- width of said side
rail does not exceed said       nannten Gleitkorpers heranreicht, second
predetermined width between said            sowie dadurch, daB K>
break point and said trailing end of said side      der genannte
Gleitkorper desweiteren eine Mit- rail.
40       telschiane (16) umfaft, die entlang dem mittle- ren Bereich der
genannten Luftkissenflache an- 5. Apparatus as claimed in Claim 4
characterised      geordnet ist, wobei die genannte Mittelschiene in that
the parts of said side rail having said    von den genannten Seitenschienen
durch Ver- first and said second predetermined widths are    tiefungen (18)
getrennt ist, die vom genannten connected by a flared section (30,32).
45       vorderen Ende zum genannten hinteren Ende des genannten
Gleitk8rpers verlaufen, wobei 6. Apparatus as claimed in Claim 5
characterised      die genannte Mittelschiene einen konischen in that said
parts of said side rail having said   Abschnitt am genannten vorderen Ende
auf- first and said second predetermined widths         weist, und eine
Breite, gemessen senkrecht (26,28; 34,36) have sides that are substantially
50  zum MaB zwischen vorderem Ende und hinte- parallel.
rem Ende des genannten Gleitkorpers, welche am genannten vorderen Ende am
kleinsten PatentansprOche                                       und am
genannten hinteren Ende des genann- ten Gleitkorpers am gr8oten ist, 1. Ein
magnetisches Aufzeichnungsgerat, folgen-  55   wodurch die genannten
Schienen (12, 14, 16) des aufweisend:
und die genannten Vertiefungen (18) ein kom- ein bewegliches
magnetisierflhiges Aufzeich-       biniertes Druckprofll erzeugen, wenn der
ge- 



nungsmedium (21) mit einer Aufzeichnungsfla-       nannte Gleitk6rper (10)
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10      I 1111111 111111 liii Jill II lii * C   L   M   S* beweglichen
magnetisierfahigen  Aufzeich-     Revendicatlons nungsmedium (21)
positioniert wird, so daB der genannte Gleitk6rper eine Ausrichtung mit ei-
1. Un appareil d'enregistrement magnetique corn- nem vorbestimmten
Teilungswinkel und einem        prenant: vorbestimmten Abstand zu dem
genannten be-   6      - un support d'enregistrement magnetisa- bJ
weglichen magnetisierfahigen  Medium  ein-              ble mobile (21)
comportant une surface nimmt, bei der der geringste Abstand zwischen
d'enregistrement, dem genannten Gleitkorper und dem genann-           - un
transducteur magndtique (24) et un ten magnetischen Medium am hinteren Ende
coulisseau sur coussin d'air (10) portant des genannten Gleitkorpers
auftritt.      10          ledit transducteur, - un bras porte tOtes (17)
portant le coulis- 2. Gerat nach Anspruch 1, dadurch gakennzeich-
seau a coussin d'air avec ledit transduc- net, daB das Verhaltnis der Lange
jeder Sei-           teur magnetique adjacent et trOs proche tenschiene zur
LAnge des genannten Gleitkor-           de la surface d'enregistrement
dudit sup- pers unter 0,9 liegt.                     15           port
d'enregistrement magndtisable, et - un moyen d'accbs (19) pour deplacer 3
Gernt nach jedem der vorangehenden Ansprf-             ledit bras porte
tetes par rapport & la che, dadurch gekennzeichnet, daB das Verhalt-
surface d'enregistrement dudit support nis der Lange jeder Seitenschiene
zur Lange            d'enregistrement magnetisable, K.>   des genannten
Gleitkdrpers im Bereich 0,5 bis  20     ledit coulisseau sur coussin d'air
compor- 0,8 liegt.                                        tant des bords
d'attaque et de fuito, une surfa- ce de porteo pneumatique et des rails
lateraux 4. Gernt nach jedem der vorangehenden AnsprU-        (12, 24)
disposes le long des cotds de ladite che, dadurch gekennzeichnet, daB jode
Sei-        surface de portee pneumatique, lesdits rails tenschiene einen
ersten Teil (26, 28) mit einer  26  lateraux partant du bord d'attaque
dudit coulis- ersten vorbestimmten Breite, gemesson senk-       seau et
dtant pratiquement disposes dans le recht zum MaB zwischen dem vorderen
Ende          m~me plan quo ce dernier et orientes vers le und dem hinteren
Ende des genannten Gleit-        bord de fuite dudit coulisseau, et lesdits
rails korpers, am genannten vorderen Endo der go-       lateraux presentant
chacun une partie amincie nannten Seitenschienen-Konstruktion umfaSt,  30
(11) formde sur la surface de portee pneumati- und eine Breite, die zu
einem zweiten TeOl (34,   quo audit bord d'attaque, ot presentant chacun
36) hin abnimmt, mit einer zweiten vorbe-         une largeur maximale
mesuree normalement a stimmten Breite an einem Knickpunkt, wobei        la
dimension du bord d'attaque au bord de der genannte Knickpunkt zwischen dem
ge-          fuite dudit coulisseau, qui n'excbde pas la lar- nannten
vorderen Ende und dem genannten   35      geur desdits rails lateraux audit
bord d'attaque hintbren Ende der genannten Seitenschiene         dudit
coulisseau, liegt, wobei die genannte Breite der genannten
caracterise en ce quo: Seitenschiene die genannte zweite vorbe-
- chacun desdits rails lateraux (12, 14) ne stimmte  Breite zwischen  dom
genannten               s etend qu'en partie jusqu'au bord de Knickpunkt
und dom genannten hinteren Endo   40       fuite dudit coulisseau, der
genannten Seitenschiene nicht Uberschrei-             et en ce quo: tot.
- ledit coulisseau comprend en outre un rail central (16) dispose le long
de la 5. Gerat nach Anspruch 4, dadurch gekennzeich-            region
centrale de ladite surface de pa- net, daB die Teile der genannten
Seitenschiene   45   lier pneumatique, ledit rail central dtant mit der
genannten ersten und der genannten             separd desdits rails
lateraux par les par- zweiten vorbestimmten Breite durch einen sich
ties dvid6es (18) qui s'etendent dudit verjiUngenden Abschnitt (30, 32)
verbunden             bord d'attaque audit bord de fuite dudit sind.
coulisseau, ledit rail central comportant so           une partie amincie
audit bord d'attaque, 6. Gernt nach Anspruch 5, dadurch gekennzeich-
et une largeur mesuree normalement & la not, daB die genannten Teile der
genannten             dimension du bord d'attaque au bord de Seitenschiene
mit der genannten ersten und            fuite dudit coulisseau qui est plus
petite der genannten zweiten vorbestimmten Breite             audit bord
d'attaque et qui est plus gran- (26, 28; 34, 36) Seiten aufweisen, die im
we-  55      de audit bord de fuite dudit coulisseau, sentlichen parallel
verlaufen.                        ce qui fait quo lesdits rails (12, 14,
16) et 



lesdites parties eviddes (18) produisent un pro- fil de pression combinee
lorsque ledit coulis-    11                 EP 0 361 658 B1
12    I I!IIIII tIJ1I! seau (10) est positionne adjacent audit support
d'enregistrement magn6tisable mobile (21). si bien que ledit coulisseau
prend une orientation avec un angle de pas preddtermind et un espacement
pr~ddtermin4 par rapport audit   6 support magnetisable mobile dans lequel
l'es- pacement minimal entre ledit coulisseau at Ie- dit support magnetique
apparalt au bord de fuite dudit coulisseau. 10 2. Appareil selon la
revendication 1 caract6ris4 en ce que le rapport entre la longueur de
chaque rail lat6ral et la longueur dudit coulis- seau est inftrieur & 0,9.
15 3. Appareil selon l'une ou l'autre des revendica- tions precddentes
caracterise en ce que le rapport entre la longueur de chaque rail lateral
et la longueur dudit coulisseau est compris entre 0,5 et 0,8.
20 4. Appareil selon l'une quelconque des revendi- cations pr6cddentes
caractdrisd en ce que chaque rail lateral comprend une premiere par- tie
(26, 28) ayant une premibre largeur prdde-   26 termin~e mesur~e
normalement I la dimension du bord d'attaque au bord de fuite dudit coulis-
seau, audit bord d'attaque de ladite structure de rail lateral et une
largeur qui diminue a une seconde partie (34, 36) ayant une seconde   30
largeur preddterminoe a un point de flambage, ledit point de flambage etant
situe entre ledit bord d'attaque et ledit bord de fuite dudit rail lat6ral,
dans loquel ladite largeur dudit rail late- ral n'excbde pas ladite seconde
largeur pr~dd-   3s terminde entre ledit point de rupture et ledit bord de
fuite dudit rail lateral. K,    5. Appareil selon la revendication 4
caractdris4 en ce que ls parties dudit rail lat6ral ayant  40 lesdites
premiere et seconde largeurs pr~d6- terminees, sont connectees par une
partie 4va- see (30, 32). 6. Appareil selon la revendication 5 caractdris4
45 en ce quo lesdites parties dudit rail latbral ayant lesdites premiere et
seconde largeurs prdetermrindes (26, 28; 34, 36) ont des c8tes qui sont
pratiquement parallbles. 50 55 7    


