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annular block of greater or lesser thickness the extent of the stepped
conformation can be varied. This invention relates generally to improve-
An embodiment without a stepped conformation ments in video
recorder-playback machines, and     comprises an annular recess between the
base more specifically, to an improved rotatable drive    5    and the
annular block which communicates with spindle assembly for smooth
relatively high         an annular plenum chamber. speed rotation of a
video information disc in a      It is an object of the invention to
overcome the video recorder-playback machine.                    problems
and disadvantages of the prior art by In video recorder-playback machines
using         providing a spindle assembly which is simple in amplified
light beams for signal recording and    10   design and assembly as well as
consistently playback, the recording and playback optical       smooth
running due to the control of the flow of beams are focused upon the video
information        air applied to the bearing interface and due to the disc
by a focusing lens which traverses the span    adjustment of the
elevational positions of the of the disc in a radial direction
simultaneously    housing sections. with relatively high speed rotation of
the disc. In   15  The solution according to the invention is this manner,
a spiral pattern of closely spaced     stated in claim 1 and claim 3.
tracks is formed on the disc to represent the video  Accordingly, the
spindle assembly includes an information. For maximum storage capacity for
intermediate portion comprising a rotatable jour- each disc, together with
maximum signal resolu-     nal having an inverted truncated conical shape.
tion, the information tracks are formed to have a   20   This journal is
supported for rotation within a narrow width such as on the order of about
0.5     generally complementary-shaped spindle hous- microns, and  the
center-to-center spacing        ing formed from a plurality of stacked
sections between radially adjacent tracks in the spiraling   separated by
approximately sized shims to insure pattern is on the order of about 1.5
microns.      close mating engagement between the journal Accordingly, to
prevent cross talk between the   25   and the spindle housing. Thus, the
journal pro- tracks during recording and/or playback oper-       vides a
relatively large bearing surface for ation, it is imperative that the video
information  supporting the spindle shaft against radial loads disc be
rotatably driven about an accurate and     which could result in radial
eccentricities during consistent axis of rotation to avoid substantial
high speed rotation, and against downward axial radial eccentricities.
30   thrust loads. In the prior art, a variety of drive spindle       The
spindle housing includes an inlet passage assemblies have been proposed for
rotatably        for communication of air under pressure to the driving the
video information disc. However,       interface between the journal and
the bearing many of these prior art proposals involve so-      surface of
the spindle housing. More specifically, called direct drive arrangements
wherein a rotat-   35   appropriate vertically formed air passages in the
able spindle carrying the disc is rotatably driven  spindle housing
sections communicate the through a mechanical connection by a high speed
pressurized air without orificing to annular slots drive motor. These
direct drive arrangements       formed vertically adjacent the shims. The
shims tend to impart undesired system vibrations from     include radially
inwardly  open  notches in the motor to the spindle to cause relatively
slight   40   pressure communication with the annular slot radial
excursions of the spindle during rotation   whereby the air under pressure
is supplied annu- which in turn frequently results in cross talk    larly
to the interface between the journal and the during operation of the
machine.                    housing bearing surface at a plurality of
vertically Some attempts have been made to isolate the       spaced
locations along the height of the spindle spindle from this system
vibration by at least   45   assembly for smooth, accurate rotation of the
partially supporting the spindle upon an air bear-  journal on a cushion of
air. ing. JP-A--54-151 004 (US-A-4 256 312) dis-       The spindle housing
is fixed to a base ring closes an air supported turntable assembly com-
which in turn suitably anchors the spindle prising a rotatable member
having a centre pin     assembly upon the recorder-playback machine. A
thereon and a stationary member secured to the   50   thrust plate is
desirably secured to the lower base plate. One member is made in a conical
extent of the journal for rotation therewith in configuration with its axis
aligned with the axis of  running engagement with the lower face of the the
centre pin. The other member is made with a     base ring in order to
provide a bearing surface to conical recess receiving the one member.
Orifices  accommodate axially upwardly directed thrust formed in the
inclined portion of the stationary   55   loads. A portion of the
pressurized air is com- member discharge air toward the inclined portion
municated to the interface between the thrust of the rotatable member.
plate and the base ring to provide a cushion of air US-A-3 201 181
describes a hydrostatic bear-     therebetween. ing comprising a base with
a concave region          The disclosure of the present description over-
where the fluid lubricant forms a fluid film which   60   laps with the
disclosure of the parent case which supports a volutable sphere, in order
to prevent   is EP-B--50 368 covering a conical spindle "bleeding off" on
the fluid lubricant an annular   assembly with air passages in
communication block is secured to the base providing stepped     with open
flow risers. conformation within the bearing cavity. By select-   The other
features and advantages of the ing shims disposed between the base and the
65   present invention will become apparent from the  
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description, taken in conjunc-   the electronic signal is representative of
the tion with the accompanying drawings which illus-     desired video
information. The modulator 24 trate by way of example the principles of the
responds to the electronic signal to interrupt invention.
appropriately the amplified beam of light to pass The accompanying drawings
illustrate the    5    a correspondingly  modulated optical signal
invention. In such drawings:                        beam. This resultant
optical signal beam is there- Fig. 1 is a fragmented perspective view
illustrat-  fore representative of the prescribed video infor- ing, in
partially exploded form, a video recorder-  mation. Conveniently, in many
instances, the playback machine;
electronic signal comprises a composite audio- Fig. 2 is an enlarged
perspective view, partially   10   video signal of the type commonly used
in tele- exploded, of the spindle assembly of this inven-    vision
transmissions and which, when supplied to tion;
the modulator 24, yields an optical signal beam Fig. 3 is an enlarged
perspective view  in        representative of the composite audio and video
exploded form illustrating assembly of the spin-    information. However,
for sake of clarity and ease die assembly of Fig. 2;
15   of description, all further reference herein will be Fig. 4 is an
enlarged fragmented elevation view   to video information. of the spindle
assembly, with portions broken         The modulated optical signal beam is
incident away;                                               upon a second
mirror assembly 28 for redirection Fig. 5 is an enlarged vertical section
taken on   to a mobile optics carriage 30. This optics carriage the line
5-5 of Fig. 4; and                    20   30 includes an angularly
disposed dichroic mirror Fig. 6 is an enlarged vertical section taken on
32 for reflection of the optical signal beam in an the line 6-6 of Fig. 4.
upward direction for passage through an optical As shown in the exemplary
drawings, the           record-playback head 34. The record-playback
present invention is embodied in a video            head 34 carries an
objective lens assembly 36 for recorder-playback machine 10 having suitable
25   focusing the optical signal beam to a precise spot optical and
electronic elements for recording and   on the underside of the video
information disc 14. playback of video information from a video infor-
The optics carriage 30 is movably positioned by mation disc 14. The
information disc 14 is remov-   a carriage drive assembly 38 along a path
in a ably supported within the machine upon a spindle    radial direction
with respect to the disc 14. In this assembly 18 for controlled and
accurate high    30   manner, the record-playback head 34 is movably speed
rotation of the disc during the recording     positioned with respect to
the disc 14 along a and playback operations. A clamp assembly 20
radius of the disc to control the point of focusing operates to clamp the
disc 14 in a precisely        of the optical signal beam upon the disc. The
centered position upon the spindle assembly 18      carriage drive assembly
38 comprises a precision for accurate, high speed disc rotation without
35   lead screw 48 supported for rotation by a bracket slippage.
50 which can be secured to a frame 40 and to the The  machine  10,
including  the  spindle          machine table 12 by a plurality of bolts
42. The assembly 18 of this invention, comprises an         lead screw 48
threadably receives a lead screw improvement over the prior art in that the
spindle  nut 52 coupled via a nonrotational coupling indi- assembly 18 is
designed for consistent and    40   cated at 54 to a sleeve-type push block
46 accurate rotation of the information disc 14 with   received freely
about the lead screw 48. As illus- respect to the vertical axis of the
spindle         trated, this push block 46 is secured to an upright
assembly at a relatively high rotational speed      wall 44 of the optics
carriage 30. without substantial radial eccentricities. The spin-  The lead
screw 48 is oriented in a direction dle assembly 18 is relatively simple in
design and    45   parallel with the required radial direction of assembly,
and is consistently smooth running        movement of the optics carriage
30. A relatively without significant vibration or undue wear of      slow
speed reversible motor 56 and a relatively components. The spindle assembly
18 is thus         high speed reversible motor 58 are connected to uniquely
adapted for use in a video recorder-       the lead screw 48 through a
selective clutch unit playback machine 10 wherein consistent and    50
60, and this clutch unit is operated to control accurate rotation of an
information disc 14 is a    driving of the lead screw 48 about its own axis
prerequisite to avoid cross talk between infor-     either at a relatively
slow or relatively fast speed mation tracks on the disc.
of rotation. As shown in Fig. 1, the video recorder-playback     As
illustrated in Fig. 1, the optics carriage 30 is machine 10 includes a
machine base or table 12   55   driven by the lead screw 48 in a radially
outward which provides support for a relatively high        direction with
respect to the disc 14 whenever the power laser generator unit 16, such as
an argon     lead screw 48 is rotated to cause the lead screw ion laser,
for use in recording a prescribed video  nut 52 to push against the push
block 46. When informataion signal upon the disc 14. The high      the lead
screw is rotated in an opposite direction, power laser generator unit 16
emits a highly   60   the lead screw nut 52 travels along the screw in an
amplified collimated beam of light for redirection  opposite direction. To
assure that the optics by a suitable mirror assembly 22 to an electroni-
carriage 30 follows in the opposite, or radially cally driven modulator 24.
The modulator 24 is      inward direction, the carriage 30 is secured by
driven by a suitable frequency modulated elec-      pins 62 to a linear
slide member 64 which is urged 



tronic signal supplied via an input lead 26 wherein   65   in the radially
inward direction with respect to the 3    5              EP 0182 021  B1
6 disc 14 by a constant tension band spring 66       reflected modulated
playback beam is returned wound about a barrel 68 secured to the frame 40.
through the head 34 and by the mirror 84 to The slide member 64 is slidably
mounted on a      appropriate optical and electronic components 86 linear
track member 70 secured to the frame 40    for demodulating the playback
beam to the form and adapted to accommodate linear movement of    5    of
an electronic signal representative of the pre- the optics carriage 30 in
both the radially inward  scribed video information. This electronic signal
and the radially outward directions.              can be supplied to an
appropriate video display The video information disc 14 is received upon
device, such as a television receiver, for playback the spindle assembly 18
of this invention for     of the recorded video information. Importantly,
relatively high speed rotation of the disc about the   to   playback can
occur independent of the recording vertical axis of the spindle assembly
18, as will be  function or substantially simultaneously with the described
herein in more detail. This rotation of  recording function to serve as a
check of the the disc occurs simultaneously with linear move-  recording
resolution. ment of the optics carriage 30 in response to       The spindle
assembly 18 of this invention is operation of the carriage drive assembly
38. Thus,   15   provided for supporting the information disc 14 in
operation, the optical signal beam is focused  for rotation about a precise
vertical axis without upon the underside of the video information disc
significant radial eccentricities so as to allow 14 by the radially
traversing record-playback head  accurate rotation of the disc with respect
to the 34 on the optics carriage 30 simultaneously with  record-playback
head 34. The spindle assembly high speed rotation of the disc. By
appropriately   20   18 thus maintains the proper position of the disc
controlling the relationship between radial traver-  during rotation with
respect to the optical beams sal and rotational speed, the optical signal
beam  for precision recording and playback without is focused upon the disc
along a spiraling pattern  cross talk between the closely spaced tracks. of
closely spaced tracks. Importantly, the disc 14  The spindle assembly 18 is
shown in detail in includes a photosensitive coating, such as a layer   25
Figs. 2-6, and comprises a vertically extending of thin metal or a
photoresist material, adapted to  spindle shaft 72 supported for rotation
about a be physically altered by the high power optical   precise vertical
axis 71 within a complementary- signal beam whereby the optical signal beam
is    shaped spindle housing 78. The spindle shaft 72 is physically
recorded upon the disc as a pattern of  formed from a unitary piece of
stainless steel or discontinuities representative of the prescribed   30
the like, and is shaped to include a rod-shaped video information. In
practice, the disc is rotated  lower end 73 sized and shaped for reception
at a speed on the order of about 1800 rpm, and    downwardly into an
electric drive motor 75 for the closely spaced tracks are formed to have a
driving the spindle shaft 72 at a relatively high width on the order of
about 0.5 microns and a      rotational speed on the order of about 1800
rpm. center-to-center spacing of about 1.5 microns.  35   This drive motor
75 comprises a high speed dc The clamp assembly 20 is provided for clamp-
motor for applying a rotational torque to the ing the video information
disc 14 securely upon   lower end 73 of the shaft 72 without physical the
spindle assembly 18 for accommodating the     contact with the shaft. In
this manner, the shaft is high speed rotation of the disc without slippage.
driven at the high rotational speed with minimum Importantly, however, the
clamp assembly also   40   frictional resistance and minimum  vibration
includes means for centering the disc upon the    between the motor 75 and
the shaft 72. spindle assembly for accurate high speed rotation   The lower
end 73 of the shaft 72 merges of the disc without substantial radial
eccentricities  upwardly into a journal 77 having a generally with respect
to the spindle assembly.             inverted and truncated conical shape
for suppor- As illustrated in Fig. 1, a relatively low power   45   tive
engagement with the spindle housing 78. laser generator unit 80, such as a
helium-neon   This journal 77 in turn is shaped to define an laser, is
mounted directly upon the optics carriage  upwardly presented annular
shoulder 74 for ver- 30 for use in retrieving or playing back the
tically supporting the information disc 14. An recorded video information
from the disc 14. This  upper stud 76 projects upwardly from the journal
low power laser generator unit 80 emits an   50   77 coaxially with the
vertical axis 71 and is amplified and collimated beam of light for reflec-
receivable through the central opening 15 of the tion off the disc 14
whereby the reflected optical  information disc 14 for locating the disc
upon the beam comprises a modulated playback beam          spindle
assembly. As illustrated in Figs. 1 and 2, which is alternately reflected
and nonreflected in  this stud 76 is adapted for cooperation with the
accordance with the recorded video information.   55   clamp assembly 20
for centering and clamping This modulated playback beam is of sufficiently
the disc in position. low power to avoid physical alteration of the
The journal 77 of the spindle shaft 72 includes photosensitive coating on
the disc 14.            at its lower end an axially and downwardly The
amplified beam of light from the low power   presented shoulder 88. From
the shoulder 88, the laser generator unit 80 is redirected by a suitable
60   journal 77 extends upwardly and radially expands mirror assembly 82 on
the optics carriage 30 for  continuously over its height to define the
trun- 



appropriate incidence upon an angularly oriented  cated inverted conical
shape. This conical journal mirror 84 which reflects the beam  upwardly
77 is received within the spindle housing 78 which through the dichroic
mirror 32 for focusing upon  includes a radially inwardly presented bearing
the disc 14 by the record-playback head 34. The   65   surface 90 of a
truncated conical configuration. 4    7               EP 0182 021 B1
8 Importantly, this housing bearing surface 90 is      108 in a radially
inward direction into direct formed to correspond matingly with the journal
communication with the interface between the 77 whereby the journal 77 is
supported within the    journal 77 and the housing bearing surface 90.
housing 78 for accurate rotation about the vertical  Thus, the pressurized
air is supplied to the jour- axis 71. Importantly, the relative conical
shapes of    5    nal-bearing surface interface substantially uni- the
journal 77 and the bearing surface 90 enable    formly about the journal
and at a plurality of the journal to accommodate both radial loads and
vertically spaced locations along the height of the downwardly directed
axial thrust loads during       journal. Importantly, to escape from the
spindle operation. Moreover, the major portion of the       assembly, this
pressurized air is required to flow bearing surface area of the journal 77,
namely, the    10   upwardly and downwardly along this interface larger
diameter upper portion of the journal, is    whereby the journal is
rotatably supported during located at the top of the journal adjacent the
operation by an annular and continuous film of major portion of the load to
be supported by the    air. journal, namely, the information disc 14 on the
The lower housing section 96 of the spindle stud 76.
15   housing 78 includes a lower annular and recessed As shown best in Fig.
4, the spindle housing 78    shoulder 114 for reception of a base ring 116.
As is formed by a vertical stack of a plurality of     shown, this base
ring 116 is secured to the lower housing sections, with three sections 92,
94, and    housing section 96 by the bolts 93, and is in turn 96 being
illustrated in the drawing. These sections  secured to the machine table 12
by a plurality of all include a radially inwardly presented bearing    20
bolts 118. In this manner, the spindle assembly 18 surface formed coaxially
with the vertical axis 71  is securely fixed in position upon the machine.
of spindle shaft rotation, and which, together with   A lower cylindrical
thrust plate 120 is provided the corresponding bearing surfaces of the
other     for accommodating vertically upward thrust loads housing
sections, combine to define the conical        upon operation of the
spindle assembly 18. More bearing surface 90 for supporting the journal 77.
25   specifically, this thrust plate 120 is secured to the Importantly,
upper and lower ones 92 and 96 of      downwardly presented shoulder 88 of
the journal the housing sections are respectively secured to     by a
plurality of screws 122, preferably with an the intermediate housing
section 94 by a plurality   appropriately sized shim 124 interposed between
of bolts 91 and 93.                                 the shoulder 88 and the
thrust plate 120. This A thin disc-shaped shim  98 is interposed    30
thrust plate is sized to include an upper bearing between the upper and
intermediate housing          surface in running engagement with the under-
sections 92 and 94, and another thin disc-shaped    side of the base ring
116. Conveniently, as illus- shim 100 is interposed between the
intermediate     trated in Fig. 4, pressurized air is supplied to this and
lower housing sections 94 and 96. These         bearing interface via a
flow path 126 in the lower shims 98 and 100 are appropriately sized and
35   housing section 96 in alignment with the flow shaped  to  adjust the
elevational positions         riser 104 in the intermediate housing section
94. between their respective housing sections so as     This lower flow
path 126 supplies a portion of the to yield close conformance of the
housing bearing   compressed air to an annular slot 128 which surfaces 90
with the shape of the journal 77. Thus,  communicates via an annular
leakage path 130 accurate and constant rotation of the journal 77   40
with the interface between the thrust plate 120 about the vertical axis 71
is assured.              and the base ring 116. Pressurized air is
communicated to the bearing      The spindle assembly 18 of this invention
thus interface between the journal 77 and the housing    provides a
relatively simple and thereby relatively bearing surface 90 for smoothly
supporting the      inexpensive assembly for accurately supporting a
journal for rotation upon a cushion of air. More   45   video information
disc for accurate and smooth- specifically, as illustrated in Figs. 4-6,
the inter-  running rotation about a precise vertical axis. The mediate
housing section 94 includes a radially      rotation of the spindle
assembly is substantially projecting air inlet port 102 for suitable
coupling  friction free so as to isolate the information disc to a supply
(not shown) of air under pressure.      from machine and/or system
vibrations which can This inlet port 102 supplies the air to an open flow
50   otherwise create cross talk when the machine is riser 104 extending
the height of the intermediate  operated in recording or playback modes.
housing section 94. This flow path in turn openly     The conical journal
77 rides on an air bearing communicates without orificing with an upwardly
surface to accommodate radial loads and axially open slotted annular recess
or flow path 106 at     downward thrust loads, and the thrust plate 120 the
upper end of the section 94, and with a    55   rides on an air bearing
surface to accommodate downwardly open slotted annular recess or flow
axially upward thrust loads. The pressurized air path 108 at the lower end
of the section 94.        forming the air bearings is supplied without As
shown in Figs. 5 and 6, the two slotted        throttling or orificing
through a plurality of inter- 



recesses 106 and 108 are annularly positioned for   nal flow paths and the
slotted annular recesses open flow communication with a plurality of   60
formed within the spindle housing directly to the radially inwardly open
notches 110 and 112          appropriate bearing surface. Importantly, the
lack formed respectively in the adjacent shims 98 and    of orificing of
the air prior to supply to the bearing 100. These notches 110 and 112 in
the shims         surface yields substantially uniform air flow to all
provide a plurality of flow paths for the air under  of the bearing
surfaces to result in smooth vibra- pressure from the associated recesses
106 and    65   tion free spindle shaft rotation. 5    9               EP
0182 021  B1                   10 Claims
Patentanspruiche 1. A spindle assembly for supporting a disc for     1. Ein
Spindelbaugruppe fur die Halterung einer rotation, comprising: a spindle
shaft including a  Platte zur Rotation, mit: einer Spindelwelle, die
generally truncated and inverted conical journal    5    einen im
wesentlichen abgeschnittenen und (77) defining an upwardly presented
shoulder for    umgekehrten konischen Wellenzapfen (77), der vertically
supporting a disc, and a stud projecting  eine nach oben weisende Schulter
zur vertikalen upwardly from said shoulder along the axis of      Halterung
einer Platte bildet, und einen nach oben said journal (77) for reception
through a central  von der Schulter langs der Achse des Wellenzap- opening
formed in a disc (14) being supported; a    10   fens (77) vorstehenden
Stift, der eine zentrale, in spindle housing (78) formed to define a
radially   einer zu halternden Platte (14) gebildete Offnung inwardly
directed  bearing  surface  (90) of      durchsetzt, enthalt; einem
Spindelgehause (78), generally truncated conical shape for comple-
das zur Bildung einer radial nach innen gerichte- mentary and supporting
reception of said journal   ten Lageroberflache (90) von im wesentlichen
(77) for rotation of said journal (77) about a    15   abgeschnittener
konischer Form fur eine komple- substantially vertical axis, the journal
and the    mentare und eine Halterung bewirkende Auf- bearing surface
cooperating to define a conical     nahme des Wellenzapfens (77) zur
Rotation des bearing interface, said housing having passage
Wellenzapfens (77) um eine im wesentlichen ver- means (104, 106, 108)
formed therein for com-       tikale Achse geformt ist, wobei der
Wellenzapfen municating a substantially constant flow of air   20   und die
Lageroberfliche zusammenwirken, um under pressure to the bearing interface;
charac-    einen konischen Lagerungszwischenbereich zu terized in that said
spindle housing (78) is formed  bilden, und das Gehause eine
Durchgangseinrich- from a plurality of vertically stacked sections (92,
tung (104, 106, 108) aufweist, die darin fur die 94, 96) connected together
to define said conical   Zuleitung einer im wesentlichen konstanten unter
bearing surface (90); and including notched shim    25   Druck stehenden
Luftstromung zu dem  Lage- means (98, 100) interpositionable between each
rungszwischenbereich  gebildet ist; dadurch adjacent pair of housing
sections (92, 94/94, 96)   gekennzeichnet, daB das Spindelgehause (78) aus
for elevationally adjusting said housing sections   einer Vielzahl von
vertikal gestapelten Sektionen (92, 94, 96) with respect to each other, and
(92, 94, 96) besteht, die zusammengesetzt sind, permitting said conical
bearing surface (90) to   30   um die konische Lageroberfiache (90) zu
bilden; correspond closely with the shape of said journal   und mit Nuten
versehene Klemmelemente (98, (77) and said notches in the shim means com-
100) enthilt, die zwischen jedem Paar aneinan- municating with said passage
means for provid-      dergrenzender Gehausesektionen (92, 94/94, 96) ing
an annular flow of air from said passage        zur Hoheneinstellung der
Gehausesektionen (92, means to the bearing interface.               35
94, 96) in Bezug zueinander positionierbar sind 2. An assembly as defined
in claim 1, charac-     und es der konischen Lageroberflache (90) terized
by the spindle housing (78) being formed    ermoglichen, genau der Form des
Wellenzapfens from three vertically stacked sections (92, 94, 96)  zu
entsprechen, und daB die Nuten in den Klem- and said shim means (98, 100)
being a pair of       melementen zur Bildung eines ringformigen annular
shims, each  disposed  between  a   40   Luftstroms von der
Durchgangseinrichtung zu respective adjacent pair of the three sections.
dem Lagerungszwischenbereich mit der Durch- 3. A method of producing a
bearing housing for    gangseinrichtung verbunden sind. a spindle assembly,
comprising the steps of:         2. Baugruppe nach Anspruch  1, dadurch
providing a plurality of complementary housing      gekennzeichnet, daB das
Spindelgehause (78) aus sections (92, 94, 96) wherein the intermediate   45
drei vertikal gestapelten Sektionen (92, 94, 96) housing section (94)
includes a radially projecting  gebildet ist, und Klemmelemente (98, 100)
durch air inlet port (102) for suitable coupling to a     ein Paar
ringformiger Klemmstucke gebildet sind, supply of air under pressure and an
air riser (104)  von denen jedes zwischen jeweils zwei angren- connected
therewith extending the height of the     zenden Sektionen der drei
Sektionen angeordnet intermediate housing section to terminate at each   50
ist. end in communication with an open annular flow       3. Verfahren zur
Herstellung eines Lagerungs- path (106, 108), forming in the housing
sections   gehauses fur eine Spindelbaugruppe, mit den (92, 94, 96) a
radially inwardly directed bearing  Verfahrensschritten: Vorsehen einer
Vielzahl von surface (90) of a generally truncated conical shape
komplementaren Gehausesektionen (92, 94, 96), for complementary and
supporting reception of a   55   wobei die zwischenliegende Gehausesektion
(94) conical journal (77) about a substantially vertical  eine radial
vorstehende Lufteinlageinrichtung 



axis; and interposing notched shims (98, 100)       (102) zur geeigneten
Verbindung mit einer Druck- between the housing sections (92, 94, 96) such
luftversorgungseinrichtung und einen damit ver- that the notches of each of
the shims are in        bundenen Steigleitungsluftkanal (104), der sich
communication with one of the open annular flow    60   uber die H8he der
zwischenleigenden Gehause- paths to thereby provide air from the air riser
to  sektion erstreckt, um an jedem Ende in Verbin- the bearing surface and
permitting the bearing      dung mit einem  offenen ringformigen Stro-
surface (90) to conform to the shape of the journal  mungsweg (106,108) zu
treten, Bilden einer radial (77) to be supported in the bearing housing
(78).  nach innen gerichteten Lagerungsoberflache 90 6s   von einer im
wesentlichen abgeschnitten-koni- 6    11              EP 0182021  B1
12 schen Form zur komplementaren und eine Halte-       entre chaque paire
adjacente de sections de rung bewirkenden Aufnahme eines konischen
logement (92,94/94,96) pour ajuster, en hauteur, Wellenzapfens (77) um eine
im wesentlichen ver-    lesdites sections de logement (92,94,96) les unes
tikale Achse in den Gehausesektionen (92,94,96);    par rapport aux autres,
et permettre a ladite und Anordnen genuteter Klemmelemente (98,    5
surface conique d'appui (90) de correspondre tres 100) zwischen den
Gehausesektionen (92, 94, 96),    precisement A la forme dudit tourillon
(77), les- derart, daB die Nuten von jedem der Klemmele-       dites
encoches dans les cales communiquant mente in Verbindung mit einem  der
offenen          avec ledit moyen de passage pour produire un ringformigen
Str6mungswege  stehen,  um            ecoulement annulaire d'air dudit
moyen de pas- dadurch Luft von dem Steigleitungsluftkanal zu   10   sage a
l'interface d'appui. der Lageroberflache zu bringen, und es der Lage-
2. Assemblage selon  la revendication  1, roberflache (90) ermoglichen,
sich der Form des     caracterise en ce que le logement (78) de la
Wellenzapfens (77), der in dem  Lagerungsge-        broche est forme de
trois sections verticalement hause (78) zu haltern ist, anzupassen.
empilees (92, 94, 96) et lesdites cales (98, 100) 15   sont formees d'une
paire de cales annulaires, Revendications
chacune 6tant dispos6e entre une paire adjacente des trois sections. 1.
Broche d'entralnement pour supporter un         3. Methode de production
d'un logement d'ap- disque pour sa rotation, comprenant: un arbre de    pui
pour une broche, comprenant les etapes de: la broche comportant un
tourillon g6n6ralement   20   produire un certain nombre de sections
comple- tronque et conique inverse (77) d6finissant un      mentaires de
logement (92, 94, 96) oCb la section epaulement presente vers le haut pour
supporter     intermediaire de logement (94) comprend un verticalement un
disque, et un t6ton d6passant      orifice d'entree d'air (102) depassant
radialement vers le haut dudit 6paulement le long de l'axe      pour
couplage appropri6 3 une alimentation en dudit tourillon (77) pour la
r6ception A travers une   25   air sous pression et un tuyau de mont6e
d'air ouverture centrale form~e dans un disque (14) qui   (104) qui lui est
connect6 et qui s'6tend sur Ia est supporte; un logement (78) de ia broche
hauteur de la section interm6diaire pour se termi- form6 pour d6finir une
surface d'appui dirig6e      ner A chaque extr6mit6 en communication avec
radialement vers l'int6rieur (90) de forme conique  un trajet annulaire
ouvert d'6coulement (106, g6n6ralement tronqu6e pour la reception comple-
30   108), formant dans les sections de logement (92, mentaire et de
support dudit tourillon (77) pour    94, 96) une surface d'appui dirigee
radialement une rotation dudit tourillon (77) autour d'un axe   vers
l'int6rieur (90) d'une forme gen6ralement en sensiblement vertical, le
tourillon at la surface   c6ne tronqu6 pour une reception complementaire
d'appui coop6rant pour d6finir une interface coni-  et de support d'un
tourillon conique (77) autour que d'appui, ledit logement ayant un moyen de
35   d'un axe sensiblement vertical; et interposer des passage (104, 106,
108) qui y est forme pour        cales A encoches (98, 100) entre les
sections de mettre en communication un ecoulement sensi-       logement
(92, 94, 96) de maniere qua les blement constant d'air sous pression avec
l'inter-  encoches de chacune des cales soient en commu- face d'appui;
caract6risee en ce quo ledit loge-    nication avec l'un des trajets
ouverts d'6coule- ment (78) de la broche est forme d'un certain   40   ment
annulaire pour ainsi donner de 'air du tuyau nombre de sections
verticalement empilees (92,      de montee A la surface d'appui et
permettre a la 94, 96) reli6es ensemble pour definir ladite sur-   surface
d'appui (90) de se conformer A la forme de face conique d'appui (90); et
comprenant des        tourillon (77) a supporter dans le logement d'ap-
cales A encoches (98, 100) pouvant etre placees     pui (78). 45 50 55 60
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