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Patent No.4,271,489, to Siryj et al., June 2,1981, and U.S. Patent No.
4,286,790, to Siryj et al., September Technical Field of the Invention
1, 1981. The SiryJ devices use optics such as are dis- closed in U.S.
Patent No. 4,097,895, to Spong, June This invention relates in general to
optical storage   5   27, 1978, and U.S. Patent No.4,300,226, to Barnette
disk devices, and in particular to a method and appa-  et al., November 10,
1981. The optics In Barnette and ratus for simultaneously reading both
sides of an opt-  Spong are capable of focusing on the surface of a disk
ical storage disk.                                  which has
discontinuities thereon from varying thick- nesses of the surface coating
material in the range of Background of the Invention                    10
3 mils (0.076 mm). Spong and Barnette do not take into consideration nd are
not capable of adjusting to The use of optical storage disks for the
recording  disks having a thickness that varies beyond the min- of data has
become a frequently used option. Data   ute surface discontinuities. can be
stored on a top and bottom side of the optical   Document EP-A-0327033
discloses an appara- storage disk to increase the storage capacity of the
15  tus for simultaneously reading both sides of a storage disk. However,
unlike magnetic storage disk readers,  disk comprising first and second
optical scanning optical storage disk readers generally do not allow si-
units positioned about opposite sides of the disk and multaneous reading of
both sides of an optical stor-  respectively associated with first and
second focus- age disk. In those few devices allowing both sides of  ing
means having each a given focusing range. an optical disk to be read
simultaneously, the device   20  Unfortunately, optical storage disks can
typically is generally a fixed media device capable of using  vary in
thickness from approximately 2.75 mm to ap- only fixed disks.
proximately 3.50 mm. These thickness variation are In order to increase
on-line data capacity and   due tothe diskconstruction byvarious
manufacturers shorten the transfer time of data stored on an optical  and
the coatings which are applied thereto for the re- storage disk it is
desirable to store the data on both  25  cording of data. Thus, in order to
properly read both sides of a single disk (including the use of such meth-
sides of a single disk which varies in thickness, it is ods as the
"interleaving" of data). Thus, as optical  necessary to have optical
devices capable of adjust- readers simultaneously pass over both sides of
the  ably focusing on each surface while maintaining a disk, the
information stored thereon may be read in  perpendicular relationship to
both sides. Heretofore, such a fashion as to allow twice the amount of data
30  it has been too difficult and/or expensive to provide a to be retrieved
in the same time as normally required  device capable of sufficient
focusing adjustment to to read one side.
compensate for the varying thicknesses of optical With optical storage disk
readers, it is essential to  storage disks. Thus, there is a need for a
method and keep the beam of light used to read and/or imprint the
apparatus capable of simultaneously focusing on disk perpendicular to the
surface thereof. The spot  35   both sides of a single optical storage disk
of varying from the beam on the disk degrades (for optical rea-  thickness
for simultaneous reading of the two sides. sons) as the beam varies from a
perfectly perpendic- ular orientation. Thus, in a double side reader, it is
Summary of the Invention necessary to provide a device that can maintain
the vertical relationship between both sides of an optical  40  The present
invention disclosed herein and de- disk and the optical readers associated
therewith.  fined in the claims I and 21 describes a method and One attempt
to utilize both sides of an optical  apparatus forsimultaneously reading
both sides of an storage disk Is disclosed in U.S. Patent No.
optical storage disk which eliminates or substantially 4,387,452. to
Bricot, et al., June 7, 1983. The Bricot  reduces problems associated with
prior optical stor- patent discloses the use of optical readers/recorders
45  age disk reading devices. The present invention al- capable of
simultaneously reading/recording on op-  lows the simultaneous reading of
both sides of disks positely facing sides of two separate optical storage
that vary in thickness without the need for relatively disks. The Bricot
invention requires the use of an in-  expensive optical mechanisms. tricate
optical device capable of adjustably focusing   In accordance with one
aspect of the invention, on the surface of the disk. Aplurality of optical
storage   5o  an optical storage disk encased within a cartridge is disks
are stacked with the optical reading/recording  inserted into an optical
reading device. Channels are devices between the disks for reading of the
opposite  provided for holding the cartridge in a fixed position faces. The
Bricot method requires the use of two sep-  relative to the storage disk by
the case containing the arate disks for the utilization of the space on two
sides  optical reading device. A lower base plate including a of a disk.
Therefore, it is necessary to record the data  55  spindle and a drive
motor for rotating the disk is on sets of disks rather than on a single
disk.      moved into position so that the optical disk is fixed Another
device designed to attempt to read both  parallel to and a known distance
from the lower base sides of an optical storage disk is disclosed in U.S.
plate. Simultaneously, an upper base plate is posi- 2  



3                   EP 0 427 330 B1                 4 tioned parallel to
the lower base plate and at a prede-  Fig. I Is an Isometric view of an
optical disk read- termined distance therefrom corresponding to the      or
constructed in accordance with the preferred proper focal distance to the
thinnest optical storage  embodiment of the present invention; disk
available. From this point, optics associated with  Fig. 2 is an Isometric
view of an optical disk read- the upper base plate provide data that allow
the upper   5  er of the present invention with an optical disk base plate
to move to the proper focal distance from  cartridge inserted therein; the
disk. While the upper plate moves, the lower plate  Fig. 3 is a partially
cut away isometric view of the also moves to maintain the parallel
orientation be-   optical disk reader and optical disk cartridge of tween
the lower base plate, the optical storage disk  the present invention; and
the upper base plate.                     10      Fig. 4 is a sectional
view along the line 4-4 of Fig. Once the base plates have moved to the
proper      3; position forfocusing of the upperoptics (the lower op-  Fig.
5 is a top plan view along the line 5-5 of Fig. tics are in focus based on
the fixed distance between  4; the lower optics and the lower surface of
the optical  Fig. 6 is a sectional view taken along the line 6-6 storage
disk), the upper and lower optical reading de-  15  of Fig. 5; vices are
moved radially with respect to the disk along  Fig. 7 is a sectional view
taken along the line 7-7 slides to allow reading thereof.
of Fig. 5; The upper and lower base plates are positioned     Fig. 8 is a
cross-sectional view along the line 8-8 by being raised or lowered as they
pivot about hinges.  of Fig. 6; Each base plate is hinged on one edge to
the optical  20  Fig. 9 is an isometric view of both lead screw as- reading
device case in opposite arrangements, and     semblies of the present
invention; and each is attached at a second edge to a yoke which is,  Figs.
10, 11 and 12 are representations of the in- in turn, interconnected
through a follower nut to a lead  ter-relationship between the lead screws
and the screw. As the lead screw Is turned by a motor, the fol-  yokes in
various operating positions. lower nut travels therealong causing the yoke
to pivot  25 the base plate up and down about the hinges.       Detailed
Description of the Invention The optics provided for reading the upper and
lower sides of the disk are of a type having a fixed fo-  In Figs. 1-12,
like items are identified by like and cal length and are supported by a
pair of parallel flex-  corresponding numerals for ease of reference.
Refer- ures. The flexures are surrounded by an electrical coil  30  ring
first to Fig. 1 an isometric view of an optical stor- which may be charged
to attract the parallel flexures,  age disk reading apparatus constructed
In accor- causing the optics to move toward or away from the  dance with
the preferred embodiment of the present optical disk surface. Due to the
adjustability of the  invention is generally identified by the reference
nu- parallel base plates, it is possible to position the op-  meral 10. The
reading apparatus 10 comprises astor- tics at a distance equal to
theirfocal length from each   35  age case 12 for containing the devices to
simultane- surface of the optical storage disk. This allows the op-  ously
read both sides of an optical storage disk 44 tics to be positioned in the
center of their adjustable  (See Fig. 7), as will be subsequently described
in travel and movement thereof is only required to com-  greater detail.
The case 12 has an opening slot 13 for pensate for disk surface
incongruities rather than for  receiving an optical storage disk cartridge
46 within thickness variations.                         40  receiving
channels 48 and 50. A hinged door (not It is a technical advantage of the
present inven-  shown) may be provided for closing the opening slot tion
that both sides of an optical storage disk may be  13 when the apparatus 10
is not in use. A power and read simultaneously allowing on-line data to be
dou-  control strap 15 extends from the case 12 for connec- bled and data
transfer time to be cut in half. It is a fur-  tion to other appropriate
devices, not shown. ther technical advantage of the present invention that
45  Referring to Fig. 2, the apparatus 10 is shown fixed focal length
optics may be used while maintain-  with an optical storage disk cartridge
46 inserted into ing the ability to focus on the surface of the optical
the case 12. As can be appreciated, the cartridge 46 disk. It is a still
further technical advantage of the  is fixed in position relative to the
case 12 by the re- present invention that a variety of optical disks may
ceiving channels 48 and 50. Thus, it is possible to re- read on an
interchangeable basis.             50  position the optical storage disk 44
within the car- tridge 46 without moving the cartridge 46, as will be Brief
Description of the Drawings                  subsequently described In
greater detail. Referring to Fig. 3, a more detailed, partially cut- For a
more complete understanding of the pres-  away isometric view of the
apparatus 10 is shown. ent invention and for further advantages thereof,
ref-  55   Within the storage case 12 is positioned an upper erence is now
made to the following Detailed Descrip-  base plate 14 and a lower base
plate 16. The upper tion taken in conjunction with the accompanying    and
lower base plates 14-16 are constructed essen- Drawings in which:
tially the same except that the lower base plate 16 is 
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disk drive motor 18 and a disk drive  their position relative thereto.
spindle 20 (Fig. 4).                                  Referring to Fig. 5,
a top plan view of the appara- The upper and lower base plates 14-16 are
each  tus 10 is shown with the upper base plate 14 removed provided with a
pair of hinges 22-24 and 28-28, re-  for the sake of clarity. Fixed to an
upper surface 64 spectively (hinges 26 and 28 shown in Fig. 5). The   5
of the lower base plate 16 Is an optical reader 54, hinges 22-28 pivotally
connect the upper and lower  guide rails 58 and an optical
transmitter/receiver as- base plates 14-16 to a frame 19 within the case
12.  sembly generally indicated by the reference numeral Each base plate
14-16 is matched with a lead screw  62. The guide rails 58 are constructed
and arranged 30 or 32, respectively (lead screw 32 shown In Fig. 5).  to
allow the optical reader 54 to move radially with re- Lead screw 30 is
provided with a follower nut 34. and   10  spect to the optical storage
disk44. The reader 54 will lead screw 32 is provided with a follower nut
36, each  move radially along the rails 58 in response to a signal of which
are driven by separate stepper motors 38  from a controller (not shown) to
read all the data on and 39 (follower nut 36 and motor 39 shown in FIG.
the surface of the disk 44. 5). The follower nuts 34-36 are connected to
their re-  The optical transmitter/receiver 62 is positioned spective base
plates 14-16 by yokes 40 and 42.  15  at an end of the guide rails 58
opposite the spindle 20 As the stepper motors 38 and 39 turn the lead  to
allow an infra-red laser 66 to direct a laser beam screws 30-32, the
follower nuts 34-36 travel therea-  (not shown) at the optical reader 54.
The laser beam long causing the appropriate yoke 40-42 to raise or  is
collimated by appropriate lenses such as a lens 67 lower the attached base
plates 14-16. Thus when the  and passed to a beam splitter 75. The beam
splitter cartridge 46 is inserted into the reading apparatus 10   20  75
has a polarizing screen 77 which deflects the laser along the receiving
channels 48 and 50, the upper  beam toward the reader54. Before reaching
the read- and lower base plates 14-16 are pivotally adjusted by  er 54, the
laser beam passes through a quarter wave their respective motors 38 and 39.
The base plates  plate 85 which converts the linearly polarized beam 14-16
are pivotally adjusted until the disk 44 is at the  into a circularly
polarized beam for use by the optical proper focal distance from optics
associated with  25  reader 54, as will be subsequently described in great-
each base plate 14-16, as will be subsequently de-  er detail. scribed in
greater detail. The motors 38 and 39 are   Upon returning from the disk 44
and the reader geared to allow manual rotation of the lead screws 30-  54,
the laser beam again passes through the wave 32 should the need arise such
as during aloss of pow-  plate 85 and Is reconverted into a linearly
polarized er. The motors 38 and 39 are also designed to remain  30   beam.
Now, however, upon striking the beam splitter engaged to actas a brake to
prevent unwanted move-  75 and the polarizing screen 77, the laser beam is
ment of the base plates 14-16 once they are properly  passed through the
screen 77 due to the two quarter positioned.
wave changes from the plate 85 rather than deflected Referring to Fig. 4, a
sectional view is shown of  therefrom.Afterpassingthroughthe
beamsplitter75, the apparatus 10 along the line 4-4 of Fig. 3. The   35
the laser beam is deflected through a torroidal lens frame 19 is separated
from the case 12 by shock    (not shown) and into a detector means 87. The
detec- mounts 21. The drive motor 18 depends downwardly  tor means 87,
which may include, for example, a quad from the lower base plate 16. The
spindle 20 pro-  detector as is well known in the art, determines trudes
through the cartridge 46 into contact with the  whether the optical reader
54 is correctly focused on disk hub means 63 (see Fig. 7) for rotational
drive   40  the disk 44. Since the disk 44 is fixed at the properfo-
thereof. The hub means 63 may be held by any appro-  cal length from the
optical reader 54, the detector priate means, such as magnetically, and
torque may  means 87 will only provide data to the optical reader be
applied thereto by a pin, not shown. A protrusion  54 to make focusing
adjustments, as will be subse- 23 depends downwardly from the upper base
plate 14  quently described, to compensate for surface irregu- opposite the
spindle 20 to prevent damage to optics  45  larities on the disk 44. The
detector means 87 also in- associated with each plate 14-16 by the disk 44.
If the  cludes a photodetector, for example, such as is dis- apparatus 10
were bumped hard enough to cause the  closed in U.S. patent No. 4,097,895,
to Spong, June disk 44 to momentarily move off the spindle 20, the  27,
1978, capable of interpreting the data on the disk protrusion 23 would
prevent excessive wobble of the  44. disk 44 by coming into contact with a
hub means 63   50  The optical reader 54 is provided with mirror (FIG. 7)
fixed thereto.                            means 89 (Fig. 7) to deflect the
laser beam from the The hinge 22 is pinned to the frame 19 through a  laser
66 into an optical lens 70. The lens 70 focuses bracket 25 while the hinge
26 is similarly pinned  the deflected laser beam onto the reading surface
of through a bracket 27. The yoke 40 is pivotally attach-  the optical
storage disk 44. Th reader 54 moves gen- ed to the upper base plate 14
through an extension   55  erally perpendicular relative to upper surface
64 of bracket 29, as will be subsequently described in  the lower plate 16
about a pair of parallel flexures 72, 



greater detail. The receiving channels 48 and 50 are  only one of which is
shown. The parallel flexures 72 secured to the frame 19 by means, not
shown, to fix  are encircled by a wire coil 74 which may magnetically 4
7                   EP0427330B1                     8 attract the flexures
72 to pull the lens 70 closer to or  the line 7-7 of FIG. 6 is shown. The
optical storage farther away from the optical storage disk 44. Thus,
disk44 contained within the cartridge 46 is slidably in- it is possible to
refocus the lens 70 in response to any  serted into the reading apparatus
10 along the receiv- surface Irregularities that may be present on the opt-
ing channels 48 and 50. The disk44 may be of varying ical disk44. As
previously indicated above, the optical   5   thicknesses, for example,
from 2.75mm to 3.50 mm. storage disk 44, when placed upon the spindle 20,
is  Optical readers 52 and 54 are slidably positioned positioned parallel
to and at a fixed distance from the  along guide rails 56 and 58,
respectively. Within each lower base plate 16. The fixed distance is based
upon  optical reader 52-54, there Is a plurality of optical de- the focal
distance of the lens 70 from the center pos-  vices which are well known in
the art to enable the ition of its perpendicular travel about the flexures
72.  10  optical storage disk 44 to be read, as will be subse- By
positioning theoptical disk44 atthis distance from  quently described In
greater detail. Fixed to the base the lens 70, the full refocusing range of
the lens 70 is  plates 14-16 are optical transmitter/receivers 60 and
available to compensate for any surface irregulari-  62, respectively,
which are fixed in position relative to ties.
the optical readers 52-54. As the disk 44 is rotated Fixed to. the frame 19
on opposite sides of the   15  about a central vertical axis, the readers
52-54 slide lower base plate 16 are the lead screws 30 and 32.  within the
guide rails 56-58, traversing a radius of the The lead screw 32 provides
pivotal raising and lower-  optical storage disk 44 and reading the data
thereon. ing motion for the lower base plate 16, and the lead  When the
cartridge 46 containing the optical stor- screw 30 provides the same motion
for the upper    age disk 44 is inserted into the receiving channels 48-
base plate 14. The lead screw 32 is driven by the step-  20   50, each base
plate 14-16 Initiates an engagement per motor 39 and has a follower nut 36
which travels  sequence. During the engagement sequence, the therealong.
The lower base plate 16 is connected to  lower base plate 16 is positioned
to Insert the spindle the follower nut 36 by the yoke 42. As shown in Fig.
20 into a receiving hole 116 in a central disk hub 5, the lead screws 30-32
are each driven indepen-  means 63 which securely holds the optical storage
dently by separate stepper motors 38 and 39 due to  25  disk 44. The
central hub means 63 is Interconnected different dimensions of the yokes
40-42 which are  to the disk by means not shown and rests upon drive
necessitated by the positioning of the base plates 14  means associated
with the lower base plate 16, as will and 16 relative thereto. As
previously stated above,  be subsequently described in greater detail. The
stor- the stepper motors 38 and 39 are continuously driven  age disk 44 is
thus positioned parallel to and a fixed to act as brakes to prevent
unwanted movementof the   30   distance from an upper surface 64 of the
lower base plates 14-16 once they are properly positioned.    plate 16.
Simultaneously, the upper base plate 14 is Referring to Fig. 6, a sectional
view taken along  lowered to a predesignated position which is deter- the
line 6-6 of Fig. 5, is illustrated. The relationship  mined by the
thickness of the thinnest storage disk between the optical storage disk 44,
the lower base  available. Thus, the optical reader 54 for the lower plate
16 and the upper base plate 14 may be seen   35   base plate 16 is
positioned at the proper focal length more clearly. As previously stated
above, the optical  from the disk 44, but the optical reader 52 for the up-
storage disk 44 is fixed parallel to and a known dis-  per base plate 14 is
likely not yet properly positioned. tance from the lower base plate 16
through the spin-  The sequence for properly positioning the upper base die
20. Thus, it can be seen that although the lower  plate 14 to place the
optical reader 52 at the proper base plate 16 may pivotally move as
Indicated by an   40  focal distance from the disk 44 will be subsequently
arrow 78, about the hinges 26 and 28 by the action of  described in greater
detail. the yoke 42 and follower nut 36, the relationship be-  The distance
between the disk 44 and the lower tween the lower base plate 16 and the
disk 44 re-  base plate 16 is predetermined and set equal to the mains
fixed, even though the cartridge 46 is fixed in  focal length of the lens
70 in the optical reader 54 position by the channels 48 and 50. Therefore,
there  45   when the lens 70 is in the center of its travel (or fo- must be
sufficient space between the cartridge 46  cusing range) about flexures 72.
In order to compen- and the disk 44 to allow the disk 44 to change its pos-
sate for variations in the surface of the disk 44 as well ition relative
thereto as the lower base plate 16  as any possible wobble thereof, the
lens 70 and the moves.                                             mirror
means 89 may move vertically up or down rel- While the lower base plate
moves along arrow 78,  50  ative to the disk 44 as indicated by an arrow 80
due the upper base plate 14 pivotally moves as indicated  to the coil 74.
The coil 74 acts as a magnet to attract by an arrow 79. As can be
appreciated, the lower base  the metallic material of the flexures 72 thus
pulling or plate 16 will move in one direction along arrow 78 and  pushing
the lens 70 and the mirror means 89 farther the upper base plate 14 will
move in an opposite di-  from or closer to the disk 44 along its vertical
travel 



rection along arrow 79 to maintain the parallel rela-  55   80 due to any
slight distance variations therebetw- tionship therebetween, as will be
subsequently de-  een. scribed in greater detail.
The distance between the disk 44 and the upper Referring to FIG. 7, a
sectional view taken along  base plate 14 is also determined by a focal
length of 5    9                   EP 0 427 330 B1                 10 lens
71 in mirror means 69 of the optical reader 52.  any appropriate method
such as screws 122 to a por- In an Importantaspect of the present
invention, unlike  tion of the frame 19 through brackets 82 and 84, re- the
lower plate 16 the distance from the lens 71 to the  spectively. Although
the following discussion refers to disk 44, Is not preset or fixed due to a
need to com-  the lead screw 32, the same description applies to the
pensate for the various thicknesses available for opt-   5   lead screw 30
with the appropriate reference number ical storage disks. Thus, as
previously described  changes. above, the upper base plate 14 is positioned
during   The lead screw 32 is driven by the stepper motor the engagement
sequence parallel to and at a dis-  39 which is powered by a source (not
shown) through tance from the disk 44 equal to the focal length of the  the
powerand control strap 15 (Fig. 1). As the stepper lens 71 to the surface
of the thinnest available disk  10   motor 39 turns the lead screw 32, the
follower nut 36 (i.e., at the closest distance therefrom). Subsequent-
travels therealong as indicated by an arrow 86. As the ly, the optical
transmitter/receiver 60 provides a sig-  follower nut 36 travels along the
lead screw 32, the nal to the stepper motor 39 (in the same fashion as
yoke 42 which Is pivotally attached to the nut 36 by previously described
with respect to the receiver 62  pins 88 travels therewith. The yoke 42 is
pivotally at- and its detector means 87) to pivot the upper base   15
tached to the lower base plate 16 through a bracket plate 14 to a position
In which the disk 44 Is focused  110 by pin and bearing means 90. The pin
and bearing with the lens 71 and the mirror means 69 in the center  means
90 allows the yoke 42 to have limited two-di- of their vertical travel
about parallel flexures 73. As  mensional movement thereabout needed to
push or the upper base plate 14 is pivoted, the lower base  pull the lower
base plate 16 in what is actually an arc- plate 16 is also pivoted in an
opposite direction in or-  20  uate path necessitated by the cooperating
arrange- der to maintain the parallel relationship between the  ment of
parts. Thus, as the lead screw 32 is turned upper base plate 14, the disk
44 and the lower base  by the stepper motor 39, the follower nut 36 drives
the plate 16. Therefore, the disk 44 is positioned at the  yoke 42 which In
turn causes the lower base plate 16 proper focal length from the upper base
plate 14 and  to move generally up and down as indicated by the ar- the
lower base plate 16 to allow simultaneous reading   25  row 78. of both
sides thereof.                                A pin 120 is fixed to the
lower base plate l6 to pro- The optical readers 52-54 move radially with
re-  trude upwardly toward the base plate 14 as a car- spect to the disk 44
along the guide rails 56 and 58,  tridge lock. The different dimensions
previously men- respectively, as indicated by arrows 106 and 108.  tioned
for the yokes 40 and 42 are more dearly shown Thus, as the disk 44 is
rotated about the spindle 20   30  in Fig. 8. The yoke 40 has a shorter
connector 124 by the drive motor 18, the optical readers 52-54 scan  than a
connector 126 on the yoke 42 due to the pos- the surface of each side of
the disk 44.           itioning of each lead screw 30-32 with reference to
Although not shown, it is to be understood that  their respective base
plates 14-16. the cartridge 46 has window portions therethrough to
Referring to Figs. 9A-C, I OA-C and 11A-C, the in- allow the lens 70-71 to
be actually positioned there-  35  terrelationship between the base plates
14-16, the within. Since the lens 70-71 are within the cartridge  yokes
40-42 and the lead screws 30-32 is illustrated. 46 during the scanning or
reading of the disk 44, it is  Referring first to Figs. 9A, IOA and 11A,
the stepper necessary to ensure they are fully removed there-  motors 38
and 39 have each driven the lead screws from before attempting to pull the
cartridge 46 from  30-32 to place the follower nuts 34-36 at their ex- the
apparatus 10. Therefor, during an unloading se-  40  treme positions
closest to the stepper motors 38 and quence, the base plates 14 and 16 must
be pivoted  39. sufficiently to remove the lens 70-71 from the win-   In
FIG. 9A, since the yoke 40 is attached at a first dows in the cartridge 46.
In the case of the upper base  end III to the follower nut 34 and at a
second end 113 plate 14, it has been found that an upward pivoting  to the
upper base plate 14 by a bracket 109, as the movement of 2 degrees relative
to horizontal is suffi-  45  first end 111 moves in a direction indicated
by an ar- cient to remove the lens 71. However, the lower base  row 91, the
second end 113 moves generally in a di- plate 16 must be downwardly pivoted
at least 5 de-  rection as indicated by an arrow 93. Thus, the upper grees
relative to horizontal in order to completely dis-  base plate 14 is
positioned in its uppermost position engage the spindle 20 as well as to
remove the lens  in which a distance [err] (defined as the distance from
70. The cartridge 46 may then be removed and the   so  the storage case
12toabottom surface 124 of the up- base plates 14-16 are positioned to
begin another en-  per base plate 14) has its greatest value. gagement
sequence upon insertion of a new car-        Similarly, in Fig. 11A, the
yoke 42 is attached at 



tridge. As previously described above, the protrusion  a first end 112 to
the follower nut 36 and at a second 23 prevents damage to the optical
readers 52-54 if  end 114 to the lower base plate 16 by the bracket 110.
the disk 44 were to wobble excessively.       55   As the first end 112
moves in a direction indicated by Referring to Fig. 8, a more detailed
isometric view  an arrow 92, the second end 114 moves generally in of the
lead screws 30 and 32 is shown. In Fig. 8, it can  a direction as indicated
by an arrow 94 (opposite the be seen that the lead screws 30 and 32 are
fixed by  direction of arrow 93). Thus, the lower base plate 16 6    11
EP 0 427 330 B1                  12 is positioned in its lowermost position
in which a dis-  lower plate 16 in each of Figs. 9A-C and 11A-C, it can
tance [err] (defined as the distance from the storage  be seen that the
pins 126 and 90 are always In the case 12 to a bottom surface 65 of the
lower base plate  same vertical axis. Thus, as the yokes 4042 are 16) has
its smallest value. Therefore, in Fig. I OA, a  moved by the follower nuts
34-36, the base plates 14 distance [err] (defined as the distance between
the up-   5   and 16 must pivot in opposite directions about the per base
plate 14 and the lower base plate 16) has its  hinges 22-24 and 26-28,
respectively. When the base greatest value. The distance [err] represents
the spac-  plates 14-16 are in positions in which the distance ing required
between the plates 14 and 16 when load-  from the storage case 12 is equal
to G and H , the ing and unloading the cartridge 46.                 base
plates 14-16 are in position for loading or un- Referring to Figs. 9B, 10B
and 11B, the stepper  io  loading the cartridge 46. motors 38 have turned
the lead screws 30-32 to move     As the cartridge 46 is inserted into the
apparatus the follower nuts 34-36 to their extreme positions dis-  10, the
stepper motors 38-39 drive the follower nuts tal the stepper motors 38 and
39. The yokes 40-42 are  34-36 to the positions indicated in Figs. 9B and
11b now in approximately vertical orientations.         in which the
distances between the base plates 14- In Fig. 9B, it can be seen that as
the first end 111   15  16 and the storage case 12 are equal to [err]. of
the yoke 40 travels in a direction as Indicated by an  In this closest
position, the optics associated with the arrow 95, the second end 113 of
the yoke 40 moves   upper base plate 14 can then determine whether the
generally in a direction as indicated by an arrow 97.  optical storage disk
44 is in focus and make appropri- Thus, the upper base plate 14 is
positioned where a  ate adjustments as required. distance [er] has its
lowest value (i.e., [err] is less than   20  In Figs. 9C, 10C and 11C, for
example, appropri- [err]                                                ate
adjustments have been made, positioning the up- In Fig. 11 B, as the first
end 112 of the yoke 42  per base plate 14 at the proper distance from the
opt- travels in a direction as indicated by an arrow 96, the  ical storage
disk 44 to place the optics in focus. Since second end 114 of the yoke 42
moves generally in a  the lower base plate 16 was already in focus ata
fixed direction as indicated by an arrow 98 (opposite the di-  25
distance from and parallel to the optical storage disk rection of arrow
97). Thus, the lower base plate 16 is  44, the apparatus 10 may now read
both sides of opt- positioned where a distance H2 has its greatest value
ical storage disks that vary in thickness, thus cutting (i.e., [err] is
greater than [err] Therefore, in Fig. 1OB, a  information transfer time in
half compared with a de- distance J2 has its lowest value representing the
pos-  vice that reads only one side at a time. itioning immediately after
the initiation sequence as   30 previously described above with the plates
14 and 16 parallel to each other.                             Claims
Referring to Figs. 9C, 10C and 11C, the stepper motors 38 and 39 have
turned the lead screws 30-32  1. Apparatus (10) for simultaneously reading
both to drive the follower nuts 34-36 to intermediate posi-  35  sides of a
storage disk (44) having a variable tions along the lead screws 30-32.
Thus, in Fig. 9C,    thickness, comprising first and second optical the
first end 111 of the yoke 40 moves in a direction   scanning units
positioned about opposite sides of indicated by an arrow 99 while the
second end 113       the disk and respectively associated with first moves
generally in a direction indicated by an arrow    and second focusing
means, each of said focus- 101. This causes the upper base plate 14 to move
to  40  ing means having a focusing range, character- a position where a
distance G3 is less than [err] but     ized by the presence of means for
positioning the greater than [err]
disk (44) between said first and second optical Referring to Fig. 11C, the
first end 112 of the yoke  scanning units wherein said first and second
opt- 42 moves in a direction indicated by arrow 100 while   ical scanning
units are parallel to and at a focal the second end 114 moves generally In
a direction In-  45  distance from the respective side of the disk and
dicated by arrow 102 (opposite the direction of arrow   wherein said first
and second focusing means are 101). This causes the lower base plate 16 to
move to   focused on their respective side of the disk and a position where
the distance H3 is less than the dis- .  kept in a center of said focusing
range irrespec- tance H2 but greater than the distance [err] Thus, in
tive of the thickness of the disk. Fig. 1OC, a distance [err] has a value
less than [err] but  so 



greater than J2 representing one possible operating  2. Apparatus of Claim
1, characterized in thatthefo- position. Thus, the upper plate 14, the
lower plate 16  cusing means comprise at least one flexure (72) and the
optical disk 44 are all parallel to each other  attached to an optical
mirror means and an elec- for simultaneous reading of both sides of the
disk 44.  tric coil (74) encircling said flexure to cause said As indicated
by the dashed line 103 passing   55    flexure to be magnetically attracted
thereto al- through a pin and bearing means 126 associated with    lowing a
lens (70) to move closer to or farther upper base plate 14 and the dashed
line 104 through     from the disk (44) through said focusing range. the
pin and bearing means 90 associated with the 7    11  .              EP 0
427 330 B1                  12 Is positioned In its lowermost position in
which a dis-  lower plate 16 in each of Figs. 9A-C and 11A-C, it can tance
[err] (defined as the distance from the storage  be seen that the pins 126
and 90 are always in the case 12 to a bottom surface 65 of the lower base
plate  same vertical axis. Thus, as the yokes 40-42 are 16) has Its
smallest value. Therefore, in Fig. 10A, a  moved by the follower nuts
34-36, the base plates 14 distance [err] (defined as the distance between
the up-   5   and 16 must pivot in opposite directions about the per base
plate 14 and the lower base plate 16) has its  hinges 22-24 and 26-28,
respectively. When the base greatest value. The distance [err]  represents
the spac-  plates 14-16 are in positions in which the distance ing required
between the plates 14 and 16 when load-  from the storage case 12 is equal
to G and H , the ing and unloading the cartridge 46.                base
plates 14-16 are in position for loading or un- Referring to Figs. 9B, lOB
and 11 B, the stepper  10  loading the cartridge 46. motors 38 have turned
the lead screws 30-32 to move   As the cartridge 46 is inserted into the
apparatus the follower nuts 34-36 to their extreme positions dis-  10, the
stepper motors 38-39 drive the follower nuts tal the stepper motors 38 and
39. The yokes 40-42 are  34-36 to the positions indicated in Figs. 9B and
11b now in approximately vertical orientations.       in which the
distances between the base plates 14- In Fig. 9B, it can be seen that as
the first end 111   15  16 and the storage case 12 are equal to [err] of
the yoke 40 travels in a direction as indicated by an  In this closest
position, the optics associated with the arrow 95, the second end 113 of
the yoke 40 moves  upper base plate 14 can then determine whether the
generally in a direction as indicated by an arrow 97.  optical storage disk
44 is in focus and make appropri- Thus, the upper base plate 14 is
positioned where a  ate adjustments as required. distance G2 has its lowest
value (i.e., G2 is less than   20  In Figs. 9C, 10C and 11 C, for example,
appropri- [err]                                               ate
adjustments have been made, positioning the up- In Fig. 11B, as the first
end 112 of the yoke 42  per base plate 14 at the proper distance from the
opt- travels in a direction as indicated by an arrow 96, the  Ical storage
disk 44 to place the optics in focus. Since second end 114 of the yoke 42
moves generally in a  the lower base plate 16 was already in focus at a f
ixed direction as indicated by an arrow 98 (opposite the di-  25  distance
from and parallel to the optical storage disk rection of arrow 97). Thus,
the lower base plate 16 is  44, the apparatus 10 may now read both sides of
opt- positioned where a distance H2 has its greatest value  ical storage
disks that vary in thickness, thus cutting (i.e., H2 is greater than
[err]). Therefore, in Fig. 1 OB, a  information transfer time in half
compared with a de- distance J2 has its lowest value representing the pos-
vice that reads only one side at a time. itioning immediately after the
initiation sequence as   30 previously described above with the plates 14
and 16 parallel to each other.                            Claims Referring
to Figs. 9C, 10C and 11C, the stepper motors 38 and 39 have turned the lead
screws 30-32  1. Apparatus (10) for simultaneously reading both to drive
the follower nuts 34-36 to intermediate posi-  35  sides of a storage disk
(44) having a variable tions along the lead screws 30-32. Thus, in Fig. 9C,
thickness, comprising first and second optical the first end 111 of the
yoke 40 moves in a direction  scanning units positioned about opposite
sides of indicated by an arrow 99 while the second end 113     the disk and
respectively associated with first moves generally in a direction indicated
by an arrow  and second focusing means, each of said focus- 101. This
causes the upper base plate 14 to move to  40  ing means having a focusing
range, character- a position where a distance G3 is less than [err] but
ized by the presence of means for positioning the greater than [err]
disk (44) between said first and second optical Referring to Fig. 11C, the
firstend 112 of the yoke  scanning units wherein said first and second opt-
42 moves in a direction indicated by arrow 100 while  ical scanning units
are parallel to and at a focal the second end 114 moves generally in a
direction in-  45  distance from the respective side of the disk and
dicated by arrow 102 (opposite the direction of arrow  wherein said first
and second focusing means are 101). This causes the lower base plate 16 to
move to  focused on their respective side of the disk and a position where
the distance H3 is less than the dis- ,  kept in a center of said focusing
range irrespec- 



tance H2 but greater than the distance [err] Thus, in   tive of the
thickness of the disk. Fig. 10C, a distance J3 has a value less than [err]
but  so greater than J2 representing one possible operating  2. Apparatus
of Claim 1, characterized in thatthe fo- position. Thus, the upper plate
14, the lower plate 16  cusing means comprise at least one flexure (72) and
the optical disk 44 are all parallel to each other  attached to an optical
mirror means and an elec- for simultaneous reading of both sides of the
disk 44.  tric coil (74) encircling said flexure to cause said As indicated
by the dashed line 103 passing   55   flexure to be magnetically attracted
thereto al- through a pin and bearing means 126 associated with   lowing a
lens (70) to move closer to or farther upper base plate 14 and the dashed
line 104 through   from the disk (44) through said focusing range. the pin
and bearing means 90 associated with the 7    13                  EP 0 427
330 B1                   14 3. Apparatus of Claim 1, characterized In that
the       interconnected to said first plate means and de- means for
positioning comprise:                      pending therefrom and a drive
spindle (20) ex- - first plate means for positioning the disk      tending
from said drive motor toward saidsecond (44) parallel thereto at a fixed
distance        plate means In order to contact and rotationally therefrom,
5        drive the disk (44). - first lead screw means for pivotally moving
said first plate means,                      11. Apparatus of Claim 8,
characterized In that the - second plate means constructed and ar-
second plate means further comprise a protru- ranged to pivot parallel to
said first plate     sion (23) depending therefrom toward said first means
while a distance therebetween va-   10     plate means, said protrusion
providing protection ries, the disk being positioned between said    for
optical reading means associated with the first and second plate means, and
optical scanning units. - second lead screw means for pivotally mov- ing
said second plate means, wherein said    12. Apparatus of Claim 1,
characterized in that said first and second lead screw means cooper-  15
scanning units comprise optical reading means ate to position said first
and second plate      comprising: means to allow simultaneous reading of
- a fixed focal length optical lens (70, 71), both sides of the disk.
- optical mirror means (69, 89) for containing said lens and for deflecting
light to and from 4. Apparatus of Claim 3, characterized In that the   20
said leans, and first and second lead screw means each com-            -
optical transmitter/receiver means for prise:
transmitting light to said lens and for receiv- - a lead screw (30, 32),
ing a response from the disk wherein said - a follower nut (34, 36) for
travelling along         transmitter/receiver means transmits said said
lead screw,                        25            light to said lens through
said mirror means, - a stepper motor (38, 39) for turning said
said lens directs said light onto the disk lead screw, and
(44), and said response from the disk Is re- - a yoke (40, 42) for
interconnecting said             turned to said transmitter/receiver means
plate means to said follower nut, wherein as         through said lens and
said mirror means. said stepper motor turns said lead screw,   30 said
follower nut travels therealong and     13. Apparatus of Claim 12,
characterized in that the said yoke pushes or pulls said plate means.
transmitter/receiver means further comprise means for determining whether
the disk is in fo- 5. Apparatus of Claim 3, characterized in that the
cus. lead screw means are manually drivable to allow   35 emergency
disengagement.                          14. Apparatus of Claim 13,
characterized in that the means for determining comprise a quad detector.
6. Apparatus of Claim 3, characterized in that the lead screw means are
separately controlled.       15. Apparatus of Claim 12, characterized in
that the 40      transmitter/receiver means comprise: 7. Apparatus of Claim
3, characterized in that the          - an infra-red laser (66), presence
of a storage case (12) for housing said        - a beam splitter (75)
including a polarizing plate means and said lead screw means.
screen (77) thereon, - a quarter wave plate (85), and 8. Apparatus of Claim
3, characterized in that the   45     - a quad detector. first and second
plate means each comprise: 



- a generally flat plate (14, 16),             16. Apparatus of Claim 1,
characterized in that the - a pair of hinges (22-24, 26-28) along first
means for positioning comprise: edges of said plates, and
- first positioning means for placing the disk - a bracket (25, 27) along
second edges of  50          (44) parallel to and a fixed distance from a
said plates for interconnection to said first        first optical reader
(54) of said first optical lead screw means.
scanning unit, said first reader attached to said first means, and 9.
Apparatus of Claim 8, characterized in that first        - second
positioning meansforcooperatingly plate means further include disk drive
means.    55       moving the disk with said first means to place the disk
parallel to and a focal dis- 10. Apparatus of Claim 9, characterized in
that the           tance from a second optical reader (52) of disk drive
means comprise a disk drive motor (18)         said second scanning unit,
said second 8    15                  EP 0 427 330 B1                  16
reader attached to said second means,               distance being equal to
a focal length of wherein said first and second readers are           said
first focusing means In said center of focused on the disk for simultaneous
read-          said focusing range, ing of both sides thereof.
- positioning a second pivoting plate (14) 5           containing said
second focusing means 17. Apparatus of Claim 16, characterized in that each
parallel to said disk and said first plate, of said positioning means
comprise a hinged            - pivoting said first plate with first lead
screw plate (14, 16).                                          means, and -
cooperatingly pivoting said second plate 18. Apparatus of Claim 17,
characterized In that each   10  with second lead screw means wherein the
of said positioning means further include:               disk is positioned
parallel to and a distance - a stepper motor (38, 39),
equal to a focal length of said second focus- - a lead screw (30, 32)
driven by said motor,         ing means in said center of said focusing - a
follower nut (34, 36) for travelling along        range to allow
simultaneous reading of both said lead screw, and                   15
sides of the disk. - a yoke (40,42) connecting said follower nut and said
plate, wherein as said stepper mo-  23. Method of Claim 22, characterized
in thatthe step tor drives said follower nut along said lead-  of placing
comprises securing a cartridge (46) screw, said plate is pivoted about
hinges.     containing the disk (44) to a case (12) enclosing 20      said
first and second plates (14, 16) to hold said 19. ApparatusofClaim16,
characterizedinthateach         cartridge from movement while allowing the
disk of said first and second optical readers comprise:  to move with said
first plate (16). - parallel flexures (72, 73), - an electric coil
surrounding said flexures,  24. Method of Claim 22, characterized in
thatthe step - mirror means fixed to said flexures opposite  25  of
positioning further comprises initiating a dos- said coil, and
ing sequence In which said first and second - afixedfocal length lens
(70,71) attachedto     plates (14, 16) are positioned parallel to and a
said mirror means.                              predetermined distance from
each other. 20. The apparatus of Claim 19, characterized in that  30  25.
Method of Claim 22, characterized in that the each of said optical readers
further includes:      steps of pivoting comprise: - a light source,
- turning first and second lead screws (30, - a detector means, and
32) with stepper motors (38,39) to drive fol- - means for transmitting
light from  said             lower nuts (34, 36) along said lead screws,
source to said fixed focal length lens and   35     and from said lens to
said detector means.            - interconnecting said follower nuts and
said pivoting plates (14, 16) with yokes (40,42), 21. Method for
positioning a variable thickness stor-       wherein as said follower nuts
drive along age disk (44) to allow a simultaneous reading of         said
lead screws, said pivoting plates are both sides of the disk, comprising
the step of plac-  40  pivotally moved by said yokes. ing the disc between
first and second optical scanning units positioned opposite to each other
26. Method of Claim 21, characterized by the further and respectively
associated with first and second   steps of: focusing means, each of said
focusing means            - sliding optical readers (52, 54) radially rela-
having a focusing range, characterized by the   45       tive to the disk
(44), said optical readers 



step of positioning said first and second optical        comprising a
portion of said focusing scanning units and focusing means with respect
means, and to the respective side of the disk so that they fo-    -
directing beams of light through said optical cus on their respective side
of the disk (44) and        readers to allow data on the disk to be inter-
keep said first and second focusing means in a   50      preted. center of
said focusing range irrespective of the thickness of the disk.
27. Method of Claim 21, characterized by the steps of: 22. Method of Claim
21, characterized in that the step     - positioning a first fixed focal
length optical of positioning comprises:                   55
reader of the first optical scanning unit par- - placing the disk (44)
parallel to and a fixed       allel to and a fixed distance from a first
side distance from a first pivoting plate (16) con-      of the disk (44),
taining said first focusing means, said fixed     - positioning a second
fixed focal length opt- 9    17                   EP0427330B1
18 ical reader of the second optical scanning  Patentanspruche unit
parallel to and a variable distance from a second side of the disk
1. Gerat (10) zum glelchzeitigen Lesen beider Sei- - cooperatingly
adjusting said first and sec-   ten elner Spelcherplatte (44) von
unterschiedli- ond readers until said second reader Is at a   5  cher
Dicke, der erste und zweite optische Abtast- proper focal distance from
said second side   vorrichtungen umfaWt welche an entgegenge- of the disk,
and wherein said first and sec-  setzten Seiten der Platte positioniert und
jeweils ond readers may simultaneously read said      mit ersten und
zweiten Scharfstellungsvorrich- first and second sides of the disk.
tungen verbunden sind, wobeljede derbesagten 10
Scharfstellungsvorrichtungen Ober einen Brenn- 28. Method of Claim 27,
characterized in that the step  weitenbereich verffugt, der durch das
Vorhanden- of positioning a first optical reader (54) comprises  sein von
Mitteln fOr die Positionierung der Platte the steps of:
(44) zwischen besagten ersten und zweiten opti- - inserting a cartridge
(46) containing the     schen Abtastvorrichtungen gekennzelchnet wird, disk
(44) into position fixing means be-  15  worin die besagten ersten und
zweiten optischen tween said first and second readers (52,
Abtastvorrichtungen parallel zu und in elner 54), and
Brennweite von der jeweiligen Selte der Platte - pivotally moving a first
plate (16) about a   liegen und worin die besagten ersten und zwelten
hinge, said plate containing a drive spindle  Scharfstellungsvorrichtungen
auf ihre jeweilige (20) and said first reader, in order to place  20  Seite
der Platte fokussiert und im Zentrum des said spindle in contact with the
disk, where-  besagten Brennweitenbereichs gehalten werden, in said spindle
fixes the disk parallel to and  ungeachtet der Dicke der Platte. said fixed
distance from said first reader and said first plate.
2. Gerat von Anspruch 1, dadurch gekennzeichnet, 25      daB die
Scharfstellungsvorrichtung mindestens 29. Method of Claim 28, characterized
in thatthestep  ein gebogenes Element (72) umfal~t, das an einer of
pivotally moving said first plate comprises the  Vorrichtung mit optischem
Spiegel und einer steps of:
elektrischen Spule (74) befestigt lst, welche be- - turning a lead screw
(32) with a stepper mo-  sagtes gebogenes Element umgibt, um besagtes tor
(39) responsive to said first reader,  30  gebogenes Element zu
veranlassen, magnetisch - driving a follower nut (36) along said lead
dorthin angezogen zu werden, was wiederum el- screw, and
ner Unse (70) gestattet, sich durch besagten - interconnecting said
follower nut to said     Brennweitenbereich welter von der Platte (44) zu
first plate with a yoke (42), wherein said fol-  entfernen oder sich dieser
zu nahern. lower nut pivotally moves said plate through   35 said yoke.
3. Gerat von Anspruch 1, dadurch gekennzeichnet, daB die Mittel zur
Positionierung folgendes um- 30. Method of Claim 27, characterized in that
the step  fassen: of positioning a second optical reader (52) com-      -
eine erste Platte zum Positionieren der prises the steps of pivotally
moving a second   40      Platte (44) parallel und In einem festen Ab-
plate (14) about a hinge, said plate containing        stand dazu, said
second reader.                                   - eine erste Leitspindel
zum schwenkenden Bewegen besagter erster Platte, 



31. MethodofClaim30,characterizedinthatthestep           - elne zweite
Platte, die so konstruiert und of pivotally moving said second plate (14)
com-  45     angeordnet ist, daB sie sich parallel zurer- prises:
sten Platte schwenken lISt, wihrend der - turning a lead screw (30) with a
stepper mo-       Abstand zwischen ihnen schwankt, wobei tor (38)
responsive to said second reader;         die Platte zwischen besagte erste
und zwei- - driving a follower nut (34) along said lead       te Platte
positioniert wird, und screw, and                            50         -
eine zweite Leitspindel zum schwenkenden - interconnecting said follower
nut to said          Bewegen besagter zweiter Platte, wobei second plate
with a yoke, wherein said fol-        die erste und die zweite Leitspindel
zusam- lower nut pivotally moves said plate through       menwirken, um
besagte erste und zweite said yoke.
Platte zu positionieren und dadurch ein 55          gleichzeitiges Lesen
beider Seiten der Plat- te zu gestatten. 4. Gerat von Anspruch 3, dadurch
gekennzeichnet, 10    19                 EP 0 427 330 B1                 20
daS die erste und zwemte Leitspindelelnheit Jo-   vorrichtung bildet. wells
folgendes urnfassen: - eine Leltspindel (30, 32),                12. Gerat
von Anspruch 1, dadurch gekennzelchnet, - eine mitlaufende Mutter (34, 36)
zum Ver-     daB besagte Abtastvorrichtungen optische Lose- fahren entlang
besagter Leltspindel,  5       vorrichtungen enthalten, die folgendes
umfas- - einen Schrittmotor (38, 39) zum Drehen be-    sen: sagter
Leitspindel, und                         - eine optische Unse mit fester
Brennwelte - elnen Bugel (40,42) zurVerbindung besag-          (70, 71),
ter Platte mit der besagten                     - eine Vorrichtung mit
optischem Spiegel (69, mitlaufenden Mutter, wobei besagte mitlaufende   10
89) zur Aufnahme besagter Linse und zur Mutter - wenn besagter Schrittmotor
die besagte        Ablenkung des Lichts zu und von besagter Leitspindel
dreht - an dieser Leitspindel entlang-     Unse, und liuft und besagter
B13gel besagte Platte drickt      - eine optische Sende-/Empfangsvornrich-
oder zieht.                                           tung zur Obertragung
des Lichts zu besag- 15         ter Linse und zum Empfang elner Antwort 5.
Gerat von Anspruch 3, dadurch gekennzeichnet,          von der Platte,
wobel besagte Sende/Emp- dal~sich die Leitspindelvorrichtung von Hand an-
fangsvorrichtung das Licht durch besagte treiben llt, um ein Auskuppeln im
Notfall zu ge-       Spiegelvorrichtung an besagte Unse uber- statten.
tragt, besagte Linse besagtes Licht auf die 20          Platte (44)
Obertragt und die besagte Ant- 6. Gerat von Anspruch 3, dadurch
gekennzeichnet,          wort von besagter Platte wieder an besagte dal die
Leitspindelvorrichtung separat gesteuert       Sende-/Empfangsvorrichtung
durch  be- wird.                                                  sagte
Linse und besagte Spiegelvorrich- tung zuruickgesandt wird. 7. Gerat von
Anspruch 3, dadurch gekennzeichnet,  25 dal ein Aufnahmegehause (12) zur
Unterbfin-    13. Gerat von Anspruch 12, dadurch gekennzeich- gung besagter
Platte und besagter Leitspindel-    net, daB die Sende-/Empfangsvownchtung
au- vorrichtung vorhanden ist.                        Merdem Mittel
enthalt, durch die bestimmt wird, ob sich die Platte im Brennpunkt
befindet. 8. Gerat von Anspruch 3, dadurch gekennzeichnet,  30 *
dal die erste und zweite Platte jeweils folgendes  14. Gerat furAnspruch
13, dadurch gekennzeichnet, beinhaltet:
daB die Vorrichtung fOr die Bestimmung einen - sine allgemein flache Platte
(14, 16),        Quadridetektor umfalt. - sin Paar Scharniere (22-24,
26-28) an den ersten Kanten besagter Platten, und   35  15. Gerat von
Anspruch 12, dadurch gekennzeich- - eine Halterung (25,27) an den zweiten
Kan-    net, daB die Sende-/Empfangsvowrichtung fol- ten besagter Platten
zurVerbindung mit der    gendes enthalt: ersten Leitspindelvonrichtung..
- einen Infrarot-Laser (66), - einen Strahlenteiler (75) einschlieflich Po-
9. Gerat von Anspruch 8, dadurch gekennzeichnet,  40      larisationsschirm
(77), daB die erste Platte aulerdern ein Mittel zum An-    - eine
Lambda-Viertel-Platte (85), und trieb der Platte enthalt.
- oenen Quadridetektor. 



10. Gerat von Anspruch 9, dadurch gekennzeichnet,  16. Gerat von Anspruch
1, dadurch gekennzeichnet, daB die Antriebsvorrichtung der Platte einen  45
daB die Positionierungsvonrichtung folgendes Plattenantriebsmotor (18)
umfalt, der an der er-  umfalt: sten besagten Platte angeschlossen ist und
von       - eine erste Positionierungsvorrichtung zum ihr abhangt, und eine
Antniebsspindel (20), die        Placieren der Platte (44) parallel zu und
in von besagtem Antriebsmotor in Richtung zur             einern festen
Abstand von einem ersten op- zweiten Platte verlauft, um die Platte zu
beruhren   5o  tischen Loser (54) besagterersteroptischer und drehend
anzutreiben (44).                          Abtastvomrichtung, wobei
besagter erster Laser an besagter erster Vorrichtung befe- 11. Gerat von
Anspruch 8, dadurch gekennzeichnet,         stigt ist, und daS die zweite
Platte auBerdem eine Auskragung       - eine  zweite
Positionierungsvorrichtung (23) aufweist, die von ihrausgehtund in Richtung
s5   zum Bewegen der Platte gemeinsam mit auf die erste Platte verlauft,
wobei besagte Aus-      besagter ersatr Vorrichtung, um die Platte kragung
eonen Schutz fuOr die mit der optischen        parallel zu und in einer
Fokaldistanz Abtastvorrichtung verbundene optische Less-
(Brennweite) von einem zweiten optischen 11    21
EP0427330B1                     22 Leser (52) besagter zwelter
Abtastvorrich-    stellungsvorrichtung verbunden sind, wobel jede tung zu
positionieren, wobel derzwelte Le-    der besagten optischen
Abtastvorrichtungen ser an der besagten zwelten Vorrichtung       Ober
alnen Scharfstelilungsberelch verfOgt, wei- befestigt ist und
besagtererster und zweiter  terhin gekennzeichnet durch den Schritt des Po-
Leser auf die Platte fokussiert sind zum    5  sitionberens der besagten
ersten und zwelten gleichzeitigen Lesen beider Seiten dersel-
Scharfstellungsvorrichtung zurn Scharfstellen im ben.
Hinblick auf die jeweilige Seite der Platte (44), wobel die besagte erste
und zweibt Scharfstel- 17. Gerat von Anspruch 16, dadurch gekennzeich-
lungsvornichtung im  Zentrum  des besagten net, daB jede der besagten
Positionierungsvor-  10  Scharfstellungs- (oder Brennweiten)berelchs ge-
richtungen eine gelenkig befestigte Platte (14,    halten werden muB,
ungeachtet der Dicke der 16) umfaSt.
Platte. 18. Gerat von Anspruch 17, dadurch'gekennzeich-    22. Methode von
Anspruch 21, dadurch gekenn- net, daB jede der besagten
Positionie'rungsvor-  15  zeichnet, daB der Positionierungsschritt folgen-
richtungen auBerdem folgendes umfaBt:              des beinhaltet: - einen
Schrittmotor (38, 39),                     - die Platte (44) ist parallel
zu und in einem - eine von besagtem Motor angetriebene              festen
Abstand von einer ersten schwenk- Leitspindel (30, 32),
baren Platte 16 zu placieren, die besagte - cine mitlaufende Mutter (34,
36), die an be-  20   erste Scharfstellungsvorrichtung enthilt, sagter
Leitspindel entlanglauft, und               wobel besagter faster Abstand
gleich einer - einen Bugel (40, 42), der besagte mitlau-
Brennweite der besagten ersten Scharfstel- fende Mutter und besagte Platte
verbindet,         lungsvorrichtung In besagtem Zentrum des wobei besagter
Schrittmotor besagte mit-           besagten Scharfsetllungsbereichs ist,
laufende Mutter an der Leitspindel entlang   25  - die Positionierung elner
zweiten schwenk- bewegt und besagte Platte an Scharnieren           baren
Platte (14), die besagte zweite geschwenkt wird.
Scharfstellungsvorichtung enthfilt, parallel zu besagter Platte und
besagter erster 19. Gerat von Anspruch 16, dadurch gekennzeich-
(schwenkbarer) Platte, net, daB jeder der besagten ersten und zweiten   30
- das Schwenken der besagten ersten Platte optischen Leser folgendes
umfaBt:                       mit Hilfe der ersten Leitspindelvorrichtung -
parallele'gebogene Elemente (72, 73),              und - eine elektrische
Spule, welche besagte ge-       - das Schwenken der besagten zweiten Plat-
bogene Elemente umgibt,                           te mit Hilfe der zweiten
Leitspindelvorrich- - eine an besagten gebogenen Elementen   3S
tung, wobei die Platte parallel zu und in el- gegenuber der besagten Spule
befestigte            nem Abstand gleich der Brennweite der be-
Spiegelvorrichtung, und                            sagten
Scharfstellungsvorrichtung in be- - eine Linse mit fester Brennwelte (70,
71),         sagtem Zentrum des besagten Scharfstel- die an besagter
Spiegelvorfichtung befe-           lungsbereichs positioniert wird, um ein
stigt ist.                            40           gleichzeitiges Lesen
belder Seiten der Plat- te zu gestatten. 20. Gerat von Anspruch 19, dadurch
gekennzeich- 



net, dao jeder der besagten optischen Leser au-  23. Methode von Anspruch
22, dadurch gekenn- Berdem folgendes umfaBt:
zeichnet, daB der Schritt des Placierens die Be- - eine Lichtquelle,
45      festigung einer die Platte (44) enthaltenden Kas- - sine
Detektorvorrichtung und                  sette (46) an einem Gehause (12)
beinhaltet, wel- - sine Vorrichtung zur Obertragung von Ucht     ches die
besagten ersten und zweiten Platten aus besagter Quelle zu besagter Linse
mit     (14, 16) umschliegt, um eine Bewegung besagter fester Brennweite
und von besagter Unse       Kassette zu verhindern, wahrend der Platte ge-
zu besagter Detektorvorrichtung.      50      stattetwird, sich
mitbesagterersterPlatte (16)zu bewegen. 21. Methode zum Positionieren einer
Speicherplatte (44) von unterschiedlicher Dicke, um ein gleich-  24.
Methode von Anspruch 22, dadurch gekenn- zeitiges Lesen beider Seiten der
Platte zu gestat-  zeichnet, daB der Schfitt des Positionierens au- ten,
was den Schritt umfaSt, die Platte zwischen   ss  Serdem die Einleitung
einer Schlieosequenz be- die erste und zweite optische Abtastvorrichtung
inhaltet, In welcher besagte erste und zweite Plat- zu placieren, die
einander gegenulberliegen und    tc (14, 16) parallel zueinander und in
einem vor- mit der ersten bzw. derzwelten optischen Scharf-   bestimmten
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der ersten Platte (16) urn ein Scharnler, wobei besagte Platte ei- 25.
Methode von Anspruch 22, dadurch gekenn-               ne Antriebssplndel
(20) und besagten er- zeichnet, dal die Schritte des Schwenkens fol-
sten Leser umfalt, urn besagte Spindel mit gendes umfassen:
5           der Platte in Berflhrung zu bringen, wobel - das Drehen der
ersten und zweiten Leit-            besagte Spindel die Platte parallel zu
und in spindel (30, 32) mit Schrittmotoren (38,39),       einern festen
Abstand von besagtem ersten urn die mitlaufenden Muttern (34, 36) an
Leser und besagter erster Platte fixiert. den Leitspindeln entlang zu
bewegen, und - das Verbinden der besagten mitlaufenden   1o  29. Methode
von Anspruch 28, dadurch gekenn- Muttern und der besagten schwenkbaren
zeichnet, dag der Schritt des schwenkenden Be- Platten (14, 16) mit Bfgeln
(40, 42), wobei   wegens besagter erster Platte folgende Schritte - wAhrend
sich besagte mitlaufende Mut-       umfast tern an besagten Leitspindeln
entlang be-        - Drehen einer Leitspindel (32) mit Hilfe el- wegen -
besagte schwenkbare Platten   15           nes Schrittmotors (39), der auf
besagten durch besagte Bagel schwenkend bewegt              ersten
Leseranspricht, warden.                                          - Bewegen
einer mitlaufenden Mutter (36) entlang besagter Leitspindel, und 26.
Methode von Anspruch 21, durch folgende weite-       - Verbinden der
besagten mitlaufenden Mut- re Schritte gekennzeichnet:                20
termit besagterersterPlatte abereinen Bu- - radiales Glelten der optischen
Leser (52,          gel (42), wobei die besagte mitlaufende 54) In bezug
auf die Platte (44), wobei be-        Mutter besagte Platte durch besagten
BOi- sagte optische Leser elnen Teil der besag-         gel schwenkend
bewegt. ten Scharfstellungsvorichtung enthalten, und
25  30. Methode von Anspruch 27, dadurch gekenn- - das Leiten von
Lichtstrahlen durch besagte    zeichnet, daB der Schritt des Positionierens
el- optische Leser, damit die Daten auf der       nes zweiten optischen
Lasers (52) den Schritt Platte interpretiert werden konnen.           des
Schwenkens einerzweiten Platte (14) um ein Scharnier beinhaltet, wobei die
zweite Platte be- 27. Methode von Anspruch 21, durch folgende   30
sagten zweiten Leser enthalt. id         Schritte gekennzeichnet: -
Positionieren eines ersten optischen Le-   31. Methode von Anspruch 30,
dadurch gekenn- sers feststehender Brennweite der ersten      zeichnet, daS
der Schritt des Schwenkens der optischen Abtastvorrichtung parallel zu und
zweiten Platte (14) folgendes umfaBt: in festem Abstand von einer ersten
Seite  35     - Drehen eaner Leitspindel (30) mit Hilfe ei- der Platte
(44),                                   nes Schrittmotors (38), der auf
besagten - Positionieren eines zweiten optischen Le-          zweiten Leser
anspricht; sers feststehender Brennweite der zweiten        - Bewegen einer
mitlaufenden Mutter (34) optischen Abtastvorrichtung parallel zu und
entlang besagter Leitspindel, und in variablem Abstand von einer zweiten
Sei-  40  - Verbinden der besagten mitlaufenden Mut- 



te der Platte,                                    ter mit besagter zweiter
Platte durch einen - zusammenwirkende Anpassung des be-
Bagel, wobei besagta mitlaufende Mutter sagten ersten und zweiten Lesers,
bis sich         besagte Platte durch besagten Bagel besagter zweiter Leser
in angemessener             schwenkend bewegt. Fokaldistanz (Brennweite)
von der besag-  45 ten zweiten Seite der Platte befindet, wobei besagter
erster und zweiter Leser die be-  Revendications sagte erste und zwelte
Seite der Platte le- sen kinnen.                                1. Appareil
(10) de lecture simultan6e des deux fa- 50      ces d'un disque de stockage
(44) d'6paisseur va- 28. Methode von Anspruch 27, dadurch gekenn-
riable, comprenant des premiere et deuxieme zeichnet, dal der Schritt des
Positionierens ei-   unites de balayage optique positionn6es autour nes
ersten optischen Lesers (54) folgende Schrit-  des faces oppos6es du disque
et respectivement te umfa~t:
associees a des premier et deuxibme moyens de - Einfuhren einer Kassette
(46), welche die  55  focalisation, chacun desdits moyens de focalisa-
Platte (44) enthalt, In sine die Position fixie-  tion possedant une plage
de focalisations, carac- rende Vorrichtung zwischen dem besagten
t6rise par la pr6sence de moyens de positionne- ersten und zweiten Leser
(52, 54), und        ment du disque (44) entre lesdites premiere et 13
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unites de balayage optique, dans le-  5. Apparel seoln la revendication 3,
caracterise on que! lesdites premibre et deuxibme unites de ba-   ce que
lea moyens A via filetee peuvent tre layage optique sont parallbies A et A
une distance  command6s manuellement pour permettre un focale de la face
correspondante du disque et      degagement d'urgence. dans loquel lesdits
premier et deuxieme moyens   5 de focalisation sont focalises sur leur face
res-  6. Appareil selon la revendbcation 3, caracterise en pective du
disque et maintenus dans un centre de   ce quo les moyens a vis filetee
sont commandes ladite plage de focalisations, quelle quo soit
s6par6ment. I'epaisseur du disque 10  7. Apparell selon la revendication 3,
caracterise par 2. Apparel[ selon la revendication 1, caracterise en  la
presence d'un bottier de stockage (12) pour lo- ce quo les moyens de
focalisation comprennent      ger lesdits moyens A plaque et lesdits moyens
A au moins une courbure (72) fix6e A un moyen A      via filetee. miroir
optique et une bobine electrique (74) en- tourant ladite courbure pour
amener ladite cour-  15  8. Apparel selon la revendication 3, caracterise
en bure A etre magnetiquement attiree vers ells,     ce quo les premier et
deuxieme moyens A plaque permettant A une lentille (70) de se rapprocher ou
comprennent chacun: de s'ecarter du disque (44) dans la plage de fo-      -
une plaque g6n6ralement plato (14, 16); calisations.
- une paire de charnieres (22-24, 26-28) le 20          long des premiers
bords desdites plaques, 3. Appareil selon la revendication 1, caracterisb
en       et ce quo les moyens de positionnement compren-          - un
support (25, 27) le long des deuxiemes nent:
bords desdites plaques en vue d'une inter- - un premier moyen A plaque pour
position-           connexion auxdts premiers moyens A via ner le disque
(44) parallelement A et A une   25  filetee. distance fixe de celui-ci; -
un premier moyen A via filetee pour depla-  9. Appareil selon la
revendication 8, caracterisb en car A pivotement ledit premier moyen A pla-
ce lea premiers moyens A plaque comprennent que;
par ailleurs des moyens d'entraTnement du dis- - un deuxieme moyen A plaque
construit et  30   quo. dispose pour pivoter parallelement audit premier
moyen A plaque, tandis quo la dis-  10. Appareil selon la revendication 9,
caractbrise en tance intermediaire varie, le disque etant    ce quo les
moyens d'entrainement du disque positionne entre lesdits premier et deuxie-
comprennent un moteur d'entrainmemnt de dis- me moyens A plaque, et
35      quo (18) intr-connecte auxdits premiers moyens - un deuxieme moyen
A via filetee pour de-      A plaque et dependant de ceux-ci et un axe
d'en- placer a pivotement ledit deuxieme moyen      tratnement (20)
s'etendant dudit moteur d'entrat- A plaque, dans lequel lesdits premier et
nement vers ledit deuxieme moyen a plaque afin 



deuxieme moyens A via filet6e cooperent       de toucher et d'entraTner le
disque (44) par rota- pour positionner lesdits premier et deuxie-  4o
tion. me moyens A plaque af in de permettre la lecture simultanee des deux
faces du dis-  11. Appareil selon la revendication 8, caracterise en quo.
ce quo lea deuxiemes moyens A plaque compren- nent, par ailleurs, une
saillie (23) dhpendant de 4. Appareil selon la revendication 3, caracterise
en   45  ceux-ci vers lesdits premiers moyens A plaque, ce quo lea premier
et deuxieme moyens A via fi-   ladite saillie assurant la protection des
moyens letee comprennent chacun:                          de lecture
optique associbs aux unites de balaya- - une via filetee (30, 32);
go optique. - un ecrou suiveur (34, 36) destinb A se de- placer le long de
ladite viS filetee;  co  12. Appareil selon la revendication 1, caracterise
en - un moteur pas A pas (38,39) pourfaire tour-   ce quo lesdites unites
de balayage comprennent ner ladite via filetee, et                    des
moyens de lecture optique comprenant: - un etrier (40, 42) pour
interconnecter ledit     - une lentille optique de longueur focale fixe
moyen A plaque audit ecrou suiveur,                (70, 71); dans lequel,
lorsque ledit moteur pas A pas  5s  - des moyensA a miroir optiques (69,
89) des- fait tourner ladite via filetee, ledit ecrou aui-  tines A
contenir ladite lentille et A devier la veur se deplace le long de celle-ci
et ledit      lumiere vers et A partir de ladite lentille, et btrier pousse
ou tire ledit moyen A plaque.      - des moyens 6motteurs/recepteurs opti-
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la-  ment comprend par ailleurs: dite lentille et a recevoir une r6ponse du
dis-  - un moteur pas a pas (38, 39); que, dans loquel lesdits moyens emet-
- une vis filetee (30, 32) entrathee par ledit tburs/recepteurs
transmettent ladite lumli-        moteur; re a ladite lentille a travers
lesdits moyens   6  - un ecrou suiveur (34, 36) destine a so de- a miroir,
ladite lentille dirigeant ladite lumie-  placer le long de ladite vis
filetes, et re sur le disque (44), et ladite reponse du      - un etrier
(40, 42) reliant ledit ecrou suivour disque etant ramenee auxdits moyens
et ladite plaque, dans lequel, lorsque ledit 6metteurslriceptoure a travers
ladite lentil-      moteur pas a pas entrahe ledit ecrou sul- le et lesdits
moyens a miroir.        10           veur le long de ladite vis filetee,
ladite pla- que pivote autour de charnieres. 13. Appareil selon la
revendication 12, caracterise en ce  que  les moyens imetteurslricepteurs
19. Apparesl son la revendication 16, caractrise en comprennent, par
ailleurs, des moyens destines     ce quo chacun desdits premier et deuxieme
leo- a diterminer si le disque eat focalise.   15       tours optiques
comprend: - des courbures paralleles (72, 73); 14. Appareil selon la
revendication 13, caracterise en   - une bobine electrique entourant
lesdites ce que les moyens destinis a determiner                 courbures;
comprennent un ditecteur quadruple.                   - des moyens a
miroirfixes auxdites courbu- 20          res opposis a ladite bobine, et
15. Appareil selon la revendication 12, caracterise en   - une lentille a
longueur focale fLxe (70, 71) ce  que  les moyens 6metteurslricepteurs
fixee auxdits moyens a miroir. comprennent: - un laser a infrarouges (66);
20. Appareil selon la revendication 19, caracterise en - un dispositif de
decomposition du faisceau   25  ce quo chacun desdites lecteurs optiques
(75) comprenant un ecran de polarisation      comprend par ailleurs: (77) a
sa surface;                               - une source lumineuse; - une
lame quart d'onde (85), et                   - un ditecteur, et - un
ditecteur quadruple.                          - des moyens de transmission
de lumiere de- 30          pUls ladite source vers ladito lentille a Ion-
16. Appareil selon la revendication 1, caracterise en      gueur focale
fixe et depuis ladite lentille ce quo les moyens de positionnement compren-
vers ledit dteocteur. nent: - un premier moyen de positionnement pour
21. Procede de positionnement d'un disque de 



placer le disque (44) parallelement a et a   35  stockage d'epaisseur
variable (44) destine a per- une distance fixe d'un premier lecteur opti-
mettre la lecture simultanee des deux faces du quo (54) de ladito premiere
uniti de balaya-  disque, comprenant l'etape de placement du dis- ge
optique, ledit premier lecteur etant fixe  que entre les premiere et
deuxieme unites de ba- audit premier moyen, et                       layage
optique positionnees a l'oppose l'une de - un deuxieme moyen de
positionnement  40       l'autre et respectivement associees aux premier
pour deplacerle disque de maniere concou-     et deuxieme moyens de
focalisation, chacune rante avec ledit premier moyen afin de pla-   des
unites de balayage optique et lesdits moyens cer le disque parallelement a
et a une dis-   de focalisation possedant une plage de focalisa- tance
focale d'un deuxieme lecteur optique    tions, caracterise par l'etape de
positionnement (52) de ladite deuxiAme unite de balayage,  45  desdits
premier et deuxierne moyens de focalisa- ledit deuxiAme lecteur etant fixi
audit       tion, caracterise par l'etape de positlonnement deuxieme moyen,
desdits premier et deuxieme moyens de focalisa- dans lequel lesdits premier
et deuxieme       tion par rapport a la face correspondants du dis-
lecteurs sont focalises sur le disque en vue  quo de sorte qu'ils soient
focalises sur leur face de la lecture simultan6e de ses deux faces.  5o
respective du disque (44) et maintiennent lesdits premier et deuxieme
moyens de focalisation 17. Appareil selon la revendication 16, caractrise
en  dans un centre de ladite plage de focalisations, ce quo chacun desdits
moyens de positionne-        quelle quo soft l'epaisseur du disque. ment
comprend une plaque articulee sur charnie- re (14, 16).
55   22. Procede selon la revendication 21, caractirise en ce quo l'etape
de positionnement comprend: 18. Appareil selon la revendication 17,
caracteriseen    - leplacementdu disque (44) parallelementa ce que chacun
deadits moyens de positionne-             et a une distance fixe d'une
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quo pivotante (16) contenant ledit premier          tre d'interpr6ter lea
donnees sur le disque. moyen de focallsation, ladito distance fixe etant
egale a la longueurfocale desdits pre-  27. Procede selon la revendicatlon
21, caracterise miers moyens de focalisation dans ledit        par lea
6tapes de: centre de ladite plage de focalisations;  5       -
positionnement d'un premier lecteur opti- - le positionnoment d'une
deuxieme plaque             quo de longueur focale fixe de la premiere
pivotante (14) contenant ledit deuxieme             unit6 de balyage
optique parallble  oet A une moyen de focalisation parallele audit dis-
distance fixe d'une premiere face du disque que et A ladite premiere
plaque;                    (44); - le pivotement de ladite premiere plaque
10      - positionnement d'un deuxieme lecteuropti- avec le premier moyen A
vie filetee, et             quo de longueur focale fixe de la deuxieme - le
pivotement concourant de ladite deuxie-          unite de balayage optique
parallele A et A me plaque avoc le deuxieme moyen A vie fi-          une
distance variable d'une deuxieme face letee, dans lequel le disque est
positionn6         du disque, et parallelement a et A une distance egale A
la  15  - rdglage concourant desdits premier et longueur focale dudit
deuxieme .moyen de            deuxieme lecteurs jusqu'A ce quo ledit
focalisation dans ledit centre de ladite plage      deuxibme lecteur so
trouve A une distance de focalisations pour permettre la lecture
focale appropriee de ladite deuxieme face simultan6e des deux faces du
disque.                du disque, et dans lequel lesdits premier et 20
deuxime lecteurs peuvent lire simultane- 23. Proc6de selon la revendication
22, caract6ris6 en       ment lesdites premiere et deuxieme faces ce quo
l'etape de placement comprend la fixation         du disque. d'un chargeur
(46) contenant le disque (44) dans un bolier (12) renfermant lesdites
premiere et   28. Proc6d6 selon la revendication 27, caract6ris6 en
deuxieme plaques (14, 16) afin d'empecher ledit  25  ce que l'6tape de
positionnement d'un premier chargeur de bouger tout en permettant au disque
lecteur optique (54) comprend les etapes suivan- de se deplacer avec ladite
premiere plaque (16).    tes: - insertion d'un chargeur (46) contenant le
24. Proc6d6 selon la revendication 22, caract6rise en       disque (44)
dans les moyens de fixation en ce que l'etape de positionnement comprend,
par  30       position entre lesdits premier et deuxieme ailleurs,
l'amorcage d'une sequence de fermetu-         lecteurs (52, 54), et re dans
laquelle lesdites premiere et deuxieme         - d6placement A pivotement
d'un premiere 



plaques (14, 16) sont positionnees parallelement         plaque (16) autour
d'une charniere, ladite A et A une distance predeterminee lune de l'au-
plaque contenant un axe d'entratnement tre.
35           (20) et ledit premier lecteur, afin de placer ledit axe en
contact avec le disque, dans le- ;__  25. Procede selon la revendication
22, caractefise en        quel ledit axe fixe le disque parallelement A ce
quo les 6tapes de pivotement comprennent:             et A une distance
fixe dudit premier lecteur - la rotation des premiere et deuxieme vie fi-
et de ladite premiere plaque. let6ees (30, 32) avec les moteurs pas A pas
40 (38, 39) pour entratner les 6crous suiveurs  29. Procde selon la
revendication 28, caract6ris6 en (34, 36) le long desdites vis filetees, et
ce quo l'6tape de d6placement A pivotement de - l'interconnexion desdits
ecrous suiveurs et    ladite premibre plaque comprend lee 6tapes sui-
desdites plaques pivotantes (14, 16) avec      vantes: des etriers (40,42),
dans lequel lorsque les-  45  - rotation d'une vis filetee (32) A l'aide
d'un dits ecrous suiveurs se d6placent le long           motour pas A pas
(39) en reaction audit pre- desdites vis filetees, lesdites plaques pivo-
mier lecteur; tantes sont deplacees A pivotement par les-       -
entratnement d'un ecrou suiveur (36) le dits 6triers.
long de ladite vie filetee, et 60         - interconnexion dudit ecrou
suiveur A ladite 26. Procede selon la revendication 21, caracterise
premiere plaque avec un etrier (42), dans par lee 6tapes de:
lequel ledit 6crou suiveur deplace A pivote- - coulissementdes lecteurs
optiques (52,54)           ment ladite plaque par ledit etrier. radialement
par rapport au disque (44), lee- dits lecteurs optiques comprenant une par-
55   30. Procede selon la revendication 27, caracteris6 en tie desdits
moyens de focalisation, et         ce que l'etape de positionnement d'un
deuxieme - le guidage des faisceaux de lumiere A tra-     lecteur optique
(52) comprend les etapes de de- vers lesdits lecteurs optiques pour permet-
placement A pivotement d'une deuxieme plaque 16         .___
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charnibre, ladito plaque conte- nant ledit deuxieme lecteur. 31. Procede
selon la revendiciation 30, caract6rise en ce quo l'6tape de deplacement A
pivotement de   5 ladite deuxibme plaque (14) comprend: - la rotation d'une
vis filet6e (30) A I'aide d'un moteur pas A pas (38) en reaction audit
deuxieme lecteur; - I'entratnement d'un 6crou suiveur (34) le  10 long de
ladite vis filetee, et - I'interconnexion dudit ecrou suiveur a ladit
deuxieme plaque avec un 6trier, dans le- quel ledit 6crou suiveur deplace A
pivote- ment ladite plaque par ledit etrier.   15 20 25 30 35 40 45 50 55
17    


