
1               0066317                  2 Description
stored for subsequent use. In the known data storage system the external
transport device The invention relates to a modular data storage  comprises
two sections. A first section of the system comprising: a plurality of
identical data   external transport device is located at the back of
carriers having a recording layer in which data    5    a plurality of
stacked storage modules. Data can be recorded in coded form and from which
carriers, specifically magnetic-tape reels compris- said data can be read:
at least one recorder       ing reels with magnetic tapes wound thereon,
are apparatus provided with supporting means for       moved into an upper
position in a vertical direc- supporting a data carrier in a recorder
operating  tion along the backs of the storage modules. position and
provided with recording and/or read     10  There the magnetic-tape reel is
taken over by a means for recording and/or reading the data and/
horizontal section of the external transport de- on or from a data carrier
which is in the recorder  vice, which actuates a plurality of vertical
sections operating position; at least one storage module    of the external
transport device and which can for storing a plurality of said data
carriers closely  bring magnetic-tape reel into the loading position
adjacent each other, which storage module com-    15    near a recorder.
Said horizontal section is only prises a module frame; an internal
transport       suitable for bringing magnetic-tape reels into a device
accommodated with the module frame of       loading position near a single
recorder apparatus. the storage module for the transport of data       The
magnetic tape reels are moved to a position carriers between a storage
position and a transfer  above the recorder apparatus, where they can be
position and the back of the storage module; an    20 ' removed from the
horizontal section of the exter- external transport device, which
cooperates with   nal transport device by an operator. Subsequently the
storage module at the back, for the transport  the magnetic-tape reel is
manually placed on the of data carriers between said transfer position at
recorder apparatus. When a magnetic-tape reel is the back of the storage
module and a loading      removed from the recorder by an operator it may
position near a recorder apparatus; an enclosure   25   be placed back in
the loading position on the for the external transport device located at
the   horizontal section of the external transport de- back of the storage
module; and at least one       vice. Since the transport devices transfer
the electronic control unit for coordinating and con-  magnetic-tape reels
to a location near the re- trolling the transport of the data carriers
between  corder, this saves the operator a certain amount their storage
positions in the -storage modules.   30   of work. However, the
magnetic-tape reels still and the loading positions near the recorder
have to be handled manually by an operator, so apparatus; the storage
modules being capable of   that only the location of the storage position
of being arranged on top of and adjacent each other   the relevant
magnetic-tape reel and the transport in optional configurations to form
enclosed mod-  i   of said reel between'the storage module and the ular
systems with a data-storage capacity adapted    35   recorder is effected
automatically under the con- to specific requirements, the external
transport  trol of the control unit. The external transport device
cooperating with each storage module at     device appears  to be
unsuitable for cooperation the rear and the enclosure of the external
trans-  .with a plurality of magnetic-tape recorders, un- port device being
adapted to the resulting exter-  less intricate further steps, which are
not men- nal dimensions of said configuration of combined    40   tioned in
said United States patent specification storage modules.
are taken, such as adding branches to the horizon- Such a modular data
storage device for the      tal section of the external transport device,
corn- storage of computer data is known from United      plete with shunts
and an intricate control system. States Patent Specification 3,715,040. The
data     A fully automatic modular storage system for carriers comprise
magnetic-tape reels provided    45   tape cassettes is known from
DE-A-2519870. In with an amount of magnetic tape and the recorder   this
specification the position of the recorder in apparatus comprises a
professional magnetic-      the modular system is fixed in the sense that a
tape recorder suitable for the purpose. The       special loading-unloading
station is necessary magnetic-tape recorder is of the type frequently  to
access the recorder. employed in peripheral requirement used in con-    50
It is an object of the invention to provide a junction .with larger
computer systems. The re-    modular data storage system of the type men-
corder comprises two reel spindles, permitting    tioned in the opening
paragraph, permitting the transport of a magnetic tape from a reel on one
recorder apparatus to be remote-controlled with- reel spindle to another
reel on the other reel     out the intervention of an operator and
permitting spindle. A full magnetic-tape reel is manually   55   the use of
a plurality of recorders and not placed on the one reel spindle, after
which the    necessitating  a  special  loading-unloading magnetic tape is
fed to the reel on the second reel  station to access the recorders. To
this end the spindle via a plurality of tape, guides and magne-  invention
is characterized in that: recorder tic heads and is attached to said second
reel.    apparatuses are constituted by recorder modules Subsequently the
recorder may be put into oper-   60   having a module frame, which together
with the ation for reading the data on the magnetic tape or  storage
modules can be arranged on top of and for recording data on the magnetic
tape. After use  adjacent each other in optional configurations to the
magnetic tape is rewound onto the first reel  suit requirements; the said
loading positions of and the reel containing the tape is removed from  the
data carriers are disposed at the backs of the the magnetic-tape recorder
and may then be    65   recorder modules; the external transport device 2



0066317 cooperates with the backs of the storage modules   tape are only
accessible for read-out after trans- and recorder modules; the enclosure of
the exter-  port of a specific amount of magnetic tape past nal transport-
device is adapted to the resulting  the magnetic heads. This is because the
data are external dimensions of said configuration of       recorded on the
tape in sequential tracks and only storage and recorder modules; and each
of the    5    a small portion of the magnetic tape in the direct recorder
modules comprises an internal transport  vicinity of the magnetic heads is
directly access- device, for the transport of a data carrier between
ible for read-out. Data carriers providing faster said loading position at
the back of the recorder  access to the data stored on them are for example
module and said recorder operating position in-   the well-known magnetic
discs or optical discs. side the recorder module.                   1o
The discs are rotated and the tracks on the discs Thus, in a modular data
storage system in        are arranged in the form of concentric circles or
of accordance with the invention, the recorder mod-   a spiral. By rapidly
moving a suitable head over ules do not constitute separate self-contained
the surface of the rotating disc all the data on the devices. They are
combined with the storage       disc are rapidly accessible. Such discs may
be modules to form an integrated, configuration of   is   used in
conjunction with a modular data storage associated modules. As a result of
this, a data    system in accordance with the invention. When carrier need
only be moved- over a minimal        discs are used the recorder modules
with their distance by the external transport device. The    internal
transport devices may bear resemblance external transport device has access
to all mod-  to the known so-called "Jukebox" equipment, in ules at the
back, so that for example an external   20    which gramophone records are
automatically transport device as known from the said United    placed onto
and removed from a turntable. Also States Patent Specification 3.715,040
may be used  in the field of computer peripherals recorder for the
transport of data carriers between all    equipment is known in which a
transport device storage modules and all recorder modules. In the
automatically transfers a recording disc, which said known data storage
system the horizontal   26    may be accommodated in an enclosure or cas-
section of the external transport device cooper-  sette, between a loading
position and a recorder ates with all vertical sections. Since no data
operating position, see for example United States carriers need to be
handled by an operator, the   Patent Specification 4,170,030. In the
apparatus modular data storage system may be fully en-      known from
said patent specification the data closed, thereby providing an optimum
protection   30    carriers  comprise  flexible  magnetic  discs against
environmental influences. The internal    accommodated  in  an  enclosure.
Another transport devices of the recorder modules         example, in which
the data carriers comprise atomatically transfer the data carriers,
delivered  optical discs, is described in the article "An optical by the
external transport device, to the supporting  disc replaces 25 magnetic
tapes", IEEE Spectrum, means and place the data carrier in the recorder
35    February 1979, pages 33-38, by G. C. Kenney et operating  position.
Since this involves no       al. operator activities the data storage
system may     Preferably an embodiment of the invention is be
remote-controlled.                             used which is characterized
in that further units In principle the data storage system in accord-
which also belong to the system, such as the said ance with the invention
may be located at an   40    electronic control unit, a power supply unit
etc., arbitrary distance from other devices cooperating  are constituted by
control modules, power-supply with the system. These may be, for example,
modules etc., each having a module frame, which devices which supply input
data to the data       modules may all be arranged on top of or adja-
storage system for storage therein or devices     cent each other in a
specific configuration so as to which receive output data from the data
storage   45   form a modular system. system, such as document readers and
display        This embodiment provides  a highly modular terminals
respectively.                           system having a high degree of
"intelligence", If the data carriers, as in the said United States  that is
that many of the control processes re- Patent Specification 3,715,040,
comprise magne-    . quired can be performed within the data storage
tic-tape reels, a recorder apparatus should com-   50   system itself. The
system only requires simple prise means for automatically passing the
magne-  commands for automatically performing the tic tape from one reel
via the guide means and the  operations necessary to obtain the desired
result. magnetic heads to the other reel and attaching       The highly
modular construction obviously has said tape to the last-mentioned reel.
Recorders   the advantages that very flexible arrangements capable of this
are known. The free end of the   55    can be obtained, defective or
incorrectly function- magnetic tape on the magnetic-tape reel is pro-   ing
units can rapidly be replaced and it is possible vided with a more or less
rigid portion, so that  to employ standard dimensions and thus a large
automatic threading of the magnetic tape is pass-  amount of standard
components. In this respect a ible by means of a mechanism which cooperates
further embodiment of the invention is of interest with the more or less
rigid portion. Alternatively,  60    which is characterized in that the
modules are magnetic tape cartridges may be used, which are   arranged in a
mounting rack, the module frame of easier to load.
each module is movable relative to the rack by A known disadvantage of a
magnetic tape for     means of a guiding device, and by means of the
recording and storage of data is that specific data  guiding device each of
the movable module which are located somewhere on the magnetic   65
frames is movable between an operating position 3    



5                   0066317                         6 inside the rack and a
maintenance position at       width of a data carrier. The internal
transport least partly outside the rack.                      device of the
storage module comprises a sliding This provides rapid access to all
modules at the  device for sliding a data carrier parallel to the front of
the data storage system. In addition it is  front wall of the storage
module into and out of possible to employ a control such that it is    5
the storage rack, between the storage position possible to work on a module
without disturbing     and a slid-out position within the transport space.
the operation of the remainder of the system The    Said internal transport
device comprises a grip- -external transport device can be made to be
ping device for gripping the data carrier in the readily accessible from
the back by means of        transport space and furthermore comprises a
doors in the enclosure, so that repairs to the    to   translation device
to move a gripped data carrier external transport device, replacement of
parts, or  in the depth direction of the storage module testing are
possible in a convenient and rapid      between the slid-out position and a
transfer posi- manner.                                             tion. An
embodiment of the invention which also Since in general the data storage
system in       has said characteristic features of the known data
accordance with the invention will be fully en-   15   storage device is
further characterized in that the closed, whilst permitting manual
insertion or      data carriers comprise discs having a first record-
removal of record carriers into or from  the        ing layer on a first
side and a second recorder system, a further embodiment of the invention is
layer in a second side, and the said internal of interest which is
characterized in that in a front  transport device comprises a tilting
device which wall of at least one storage module an aperture is   20   is
pivotable in two directions for tilting a disc in formed, which is adapted
to the external dimen-     the transport space through 90[err] in a first
direction sions of a data carrier, for the manual insertion or  or through
90[err] in an opposite second direction in removal of a data carrier into
or from the storage  order to transfer the disc in the transfer position in
module; in the storage module there are provided    a first or in a second
tilted orientation. signalling means for signalling the presence of a    25
This embodiment of the invention is found to data carrier in the aperture;
by means of the       be eminently suitable for the use of data carriers
internal transport device the data carriers are    in the form of optical
discs accommodated in movable in the storage module between the
enclosures, the assembly comprising the disc and storage position and a
transfer position in the     enclosure constituting a cassette. The optical
aperture at the front of the storage module.  30    discs may have a
recording layer on each side, so In this embodiment of the invention the
internal  that it may be necessary, to be possible to arrange transport
device of the storage module has a        them on a recorder apparatus in
two different double function, namely the transport of date
positions. carriers between the storage position and the         If the
said translation device in the storage transfer position at the rear of the
module and the   35    module comprises an internal carriage, and em-
transport of data carriers between the storage      bodiment is of interest
which is characterized in position and the transfer position at the front
of  that: the tilting device is located on the internal the storage module.
The presence of the signal-     carriage and tilts the data carrier into a
horizontal ling means permits the transport between the        position; on
said carriage  a substantially L- storage position and the transfer
position at the   40    shaped sensing arm is arranged having a first front
of the storage module to be controlled by    limb connected to said
carriage, which limb ex- the control unit. The signalling means may also
tends horizontally in the direction of translation of serve to ascertain
whether a data carrier is located  said carriage towards the front of the
storage in the correct position in the aperture at the front  module and
has an end which is remote from said of the storage module. In order to
mitigate the   45    carriage, and having a second limb connected to
draw-back of having an opening in the front wall    said end, which second
limb extends transversely of the storage module  an embodiment of the
of the first limb; and the second limb carries invention is of advantage,
which is characterized   signalling elements for signalling the correct
hori- in that the aperture in the front wall of the storage  zontal
position of a data carrier. module can be blocked by means of movable   50
The tilting device already positions the cassette blocking elements. Datae
carriers inserted through  in a horizontal position in the storage module.
the aperture at the front of one of the storage     Subsequently further
transport of the cassette modules may subsequently be transported to
may be effected in its horizontal position and the other storage modules by
the relative internal      cassette may be also horizontally brought to the
transport devices in cooperation with the external   55   recorder
operating position. In the recorder mod- transport device at the rear.
ule the optical disc may be driven by means of a In the data storage system
known from the said    vertical spindle and the data may be recorded on
United States Patent Specification 3,715,040, zhe  or read from the optical
disc by -means of an data carriers are arranged vertically in the storage
optical pick-up via a slot in the wall of the position in a storage rack in
a storage module,   60   cassette. parallel to the front wall thereof. Each
storage     The transport of the cassettes in a horizontal module has an
internal width which is greater      position has a number of distinct
advantages. The than twice the width of the data carrier, so that  optical
discs may comprise two glass plates adjacent the storage rack an internal
transport    having a diameter of approximately 30 cm, so that space is
formed having a width greater than the    65   the cassette may have a
relatively large mass, 4    



7        0066317                       B namely approximately 1 kg. It is
therefore useful  system the changer of the external transport to support
the cassettes over a comparatively      device is movable both in the
vertical and in the large area during transport, so that the horizontal
horizontal direction, if desired simultaneously. In position is favourable.
For a correctly operating  comparison with said known modular data recorder
module it is further of advantage if the    5    storage system an
advantage of the presence of optical disc is rotated about a vertical axis,
be-  such an external transport device is that the data cause the load
exerted on  the drive spindle by the  carriers need not be transferred
between various weight then acts in the direction of the axis of ..
sections of the external transport device. Only a rotation. Since the axis
of rotation and the force of  single changer is employed, in which the data
gravity act in the same direction, it is easier to    10   carrier stays
during the transport by the external achieve automatic alignment of the
centre of the   transport device. This eliminates a technical corn- optical
disc relative to the axis of rotation of the  plication, whilst moreover a
fastertransport of the drive spindle.
data carrier along the backs of the modules is In combination with the
last-mentioned em-       possible because superfluous movements may
bodiment  an aperture is disposed at the front of   15   be avoided. the
storage module, a further embodiment of the      An embodiment of the
invention, in which the invention is of interest, which is characterized in
external transport device comprises a. changer that: on said internal
carriage there is provided a  which is movable along the back of a
plurality of second  substantially L-shaped sensing arm         modules and
which has a retaining device for a having a first 'limb connected to the
carriage,   20    data carrier, is characterized in that the changer is
which limb extends horizontally in the direction of  provided with two
retaining devices for two data translation of the carriage towards the rear
of the  carriers in order to enable two data carriers to be storage module
and has an end which is remote      interchanged at the back of a module.
This em- from the carriage, and having a second limb,       bodiment of the
invention has the great advan- connected to said end, which second limb ex-
25   tage that the transport of data carriers by the tends transversely of
the first limb; the second   external transport device is roughly twice as
fast limb carries signalling means for signalling the  as in the case of
the single retaining device for correct horizontal position of a data
carrier; of  only one data carrier, without the need to increase each of
the substantially L-shaped sensing arms    the speeds with which the
changer is moved in at least a portion of the first limb, which portion is
30   the vertical -and the horizontal direction. When situated nearer the
second limb, is pivotable     this embodiment is used the control system
for between a sensing position and a pivoted posi-    the changer is
adapted accordingly. During the tion, in which position a data carrier can
be      time that a data carrier is located in the recorder moved
horizontally without being impeded by the    operating position on a
recorder module the sensing arm; and near the front of the storage    35
control device directs the changer to. a storage module there is disposed a
front run-on cam and    module, for the storage of the data carrier in said
at the rear of the storage module a rear run-on    module, and subsequently
to a storage module in cam, which during the movement of the carriage
order to collect another data carrier, which data of the storage module to
the front or to the rear   .    carrier is subsequently transported to the
back of respectively cooperate with the pivotal portion of   4o   the
recorder module. The data carrier which is the substantially L-shaped
sensing arm which      located on a recorder module and which is to be
faces the relevant side in order to move said arm  replaced by the next
data carrier can be moved from the sensing position to the pivoted
position.  from the recorder operating position to the trans- When the
modular data storage system  in        far position by the internal
transport device of the accordance with the invention, similarly to the
45   recorder module, after which it is taken over by system in said United
States Patent Specification  the first retaining device of the changer.
Said 3,715,040, is equipped with an external transport  changer moves over
a small distance and the data device comprising a vertical guiding device
at the  carrier just collected is transferred to the recorder rear of a
plurality of stacked modules and further  module in the reverse sequence.
The changer comprises a changer which is vertically movable   50   returns
the data carrier just receiv.ed to its storage along the guiding device for
changing the data     module and another data carrier is fetched from a
carriers and which is provided with a retaining   storage module and
transported to the recorder device for a data carrier, it may be
advantageous  module. to usean embodiment of-the invention which is
An embodiment of the invention in which the characterized in that, in the
case of a plurality of   55   data carriers are formed by cassettes
comprising modules arranged adjacent each other, the exter-  a flat
rectangular enclosure accommodating a nal transport device comprises a
horizontal guid-  single optical disc which can carry data and be ing
device at the rear of the configurations of   read on two sides, will now
be described in more modules which are arranged on top of and adja-
detail with reference to the drawing. cent each other, and the entire
vertical guiding    60    In the drawing: device is horizontally movable
along the horizon-   Fig. 1 is a perspective front view of a modular tal
guiding device so that the changer is both    data storage system in
accordance with the inven- horizontally and vertically movable along the
tion, comprising a plurality of storage modules, back of the configuration
of modules.             one of which for maintenance purposes has been In
said embodiment of a modular data storage    65   moved outwards over a
certain distance,. each 5    



9                   0066317                       10 storage module
containing sixty-four optical-disc  closed at the top by cover plates 5. On
each of the cassettes,                                         sides two
side plates 6 and 7 and a rear side-door Figure 2 is a perspective rear
view of the       8 are disposed. Each rack 4 can accommodate modular
storage system in accordance with Fig-     three modules arranged above
each other. The urn 1,                                       5    modules
may comprise recorder modules 9 (see Figure 3 is a perspective view of a
control      Figure 8), storage modules 10 (see Figure 4), module,
control modules 11 (see Figure 3) and any further Figure 4 is a perspective
view of a storage      kinds of modules. module, some parts of the storage
module being      At the front each mounting rack 4 is closed by cut-away
for the sake of clarity,            to   two front doors 12A of different
widths. The wider Figure 5 is a perspective view of the greater part  door
covers the access openings of the storage of an internal transport device
of the storage     modules, so that the narrower door can remain module,
dosed when manually inserting or removing a Figure 6 is a perspective view
of some parts of  cassette. Rear doors 128 are provided at the rear. the
storage module at the location of the front   15   The data storage system
is thus entirely closed a aperture,
satisfactory accessibility being obtained by the Figure 7 is a perspective
view of a number of    use of doors. Inside the enclosure at the back of
parts of the storage module at the location of an  the modules an external
transport device 13 is opto-electronic locating' device for accurately
arranged for the transport of cassettes between locating the position of a
cassette in a storage   20   the modules. The storage modules 10 and the
rack of the storage module,                        recorder modules 9 are
each provided with inter- Figure 8 is a perspective view of a recorder
nal transport devices which will be described in module, some parts being
cut away for the sake     more detail hereinafter. of clarity,
The transport of cassettes 3 between storage Figure 9 is a partly cut-away
perspective view of   25    modules and recorder modules is coordinated an
optical disc,                                  and controlled by means of,
inter alia, the elec- Figure 10 is a partly cut-away perspective view,
tronic control unit 11. The storage modules, re- of an optical-disc
cassette in accordance with    corder modules, control modules and any
further Figure 1, which cassette constitutes a standard   modules may be
arranged on top of and adjacent data carrier for a data storage device in
accord-   30   each other in any desired configuration to form ance with
the invention,                           modular systems with a data
storage capacity Figure 11 is a partly cut-away perspective view  adapted
to specific needs. In the embodiment of a part of the recorder module of
Figure 8,     shown the system may be extended at option Figure 12 is a
partly cut-away perspective view  with mounting racks 4, cover plates, side
plates of another part of the recorder module of Figure 8,   35   and doors
in order to form a modular data storage Figure 13 is a perspective rear
view of the      system of suitable capacity. The external trans- external
transport device at the back of the data  port device 13 is adapted to the
number of storage system,                                    mounting racks
used and cooperates with all Figure 14 is a perspective view of a cassette
storage modules and recorder modules at the changer of the external
transport device, a single   40   back. The data storage system is
approximately cassette being partly disposed inside the cassette  1.70 m
high and 1.62 m deep. The width of a changer,
single mounting rack 4 is approximately 0.90 m. Figure 15 is a partly
sectional and partly cut-   The data storage system  shown may for away
plan view of the cassette changer of Figure  example be used as an
electronic file for the 14,                                          45
storage of documents in coded form. In the case Figure 16 is a partly
sectional and partly cut-  of A44ormat documents a resolution of 8 lines
away view of the cassette changer of Figure 14,   per mm in the horizontal
direction and 7.7 lines in viewed from the data storage system,
the vertical direction is required in accordance Figure 17 is a
cross-sectional view of the cas-  with the standards for high-quality
fascimile re- sette changer taken on the line XVII-XVII in   50 .
production. This means that per A4-size page a Figure 16, and
maximum of 500 kbyte of binary information is Figure 18 is a side view of
the cassette changer  necessary. This amount of information per page
looking in the direction of the XVIII-XVIII in    permits a high-quality
reproduction of text, Figure 16.
graphs and drawings. Each optical disc has a The various details of the
modular data storage   55   storage capacity of approximately 25.000 pages
system are not drawn to the same scale in all the  A4 using data
compression method, which means figures, but to a scale which most clearly
illus-  a capacity of 1.5.10  pages per storage module. If trates the
details to be described.                exclusively printed text is to be
stored, the alpha- The modular data storage system comprises a      numeric
data of each document being coded plurality of identical data carriers in
the form of   60   by means of codes such for example the AS- cassettes 3
with optical discs 1 (see Figures 9 and  CII-code, a capacity of
substantially twenty times 10 and the part of the description appearing
under  as high is attainable. the heading "The cassette".).
Each of the modules comprises a module The data storage system comprises a
mounting    frame. The module frame 14 of the control mod- rack 4 made of
metal sections, which rack is   65   ule 11 (Figure 3) comprises a
plurality of suitably 6    



11                   0066317                      12 interconnected
sections. These parts and the      square shape. At the comers the covers
120 are manner in which they are interconnected will not  interconnected by
elastic connecting members be described in more detail, because this is
121, which urge the covers 120 towards each evident from the drawing. In
the module frame 14  other. In the narrow side of the cassette housing of
the control module 11 a plurality of metal bins    5    two recesses 49 are
formed for cooperation with a 15 are arranged in accordance with the
19-inch    sliding member 39 of the internal transport device standard,
which bins contain electronic circuits  32 of the storage module. for
controlling the data storage system. The        The cassette housing has
two openings 122 storage module 10 has a similar module frame 16   which
make it possible to carry out an optical and the recorder module 9 a
similar module   10   check of whether the cassettes are in the correct
frame 17. If desired, further modules which are   position in the storage
rack of the storage mod- required, such as a power-supply module, may be
ule. The cassette has a circumferential slot 123, equipped with a similar
module frame of the        bounded by the edges 124 of the covers 120. The
same dimensions.                                  edges are locally
provided with a projection 125 All modules are arranged in a rack 4 and are
is    which serves to prevent incorrect insertion of a provided with four
wheels 18 at the bottom on     cassette into the recorder module, and
projec- both sides. In the mounting rack the wheels 18    tions 414 for
latching the cassette in a slot 392 in bear on the guide 19. The wheels 18
and the       the rack plate 31 of the storage module. Slots 208 guides 19
together constitute guiding devices for  in the covers 120 allow the
passage of a laser the modules. Such guiding devices enable the   20
beam to the optical disc. modules to be moved between an operating position
within the rack 4 and a maintenance      The Storage Module (Figure 4).
position (see Figure 1) in which a storage module   For protection against
dust and other con- 10 is shown partly outside the rack 4. In view of
taminants the storage modules are each covered the dimensions and the
weight of the storage   25    by a front wall 24 and a rear wall 25 at the
front module use in made of a special maintenance       and the back
respectively, which walls are detach- frame 20, which is coupled to the
mounting rack 4  ably arranged on the mounting rack 4. Said front and which
comprises logs 21 which may be          walls and rear walls have apertures
26 and 27 in replaced by legs of different length. In order to  the form of
slots, which are adapted to the enable the modules to be fixed firmly and
without   30    external dimensions of the cassettes 3. The aper- play in
their operating positions in the mounting  ture 26 in the front wall serves
for the manual racks, all modules are provided with manually     insertion
or removal of a cassette 3. Behind the adjustable studs 22, which in the
tightened condi-  front wall 24 a second front wall 28 is secured to tion
bear on cross members 23 of the mounting     the module frame 16, which
second front wall rack;                                       35
normally remains in place during maintenance activities. The aperture 26
continues in the second The Cassette
front wall 28. At the rear of the storage module a The optical disc 1
(Figure 9) comprises two     second rear wall 29 is located in which the
glass discs 113 and 114 which by means of three  aperture 27 continues.
concentric ring shaped spacers  115 to 117 are   40  Inside the module
frame 16 a storage rack for combined to form a unit. Such an optical
storage  the cassettes 3 is arranged, which comprises an disc is described
in United States Patent Speci-  upper slotted rack plate 30 and a lower
slotted fication 4,074,282 (PHA 20.742) (herewith incor-  rack plate 31. In
the storage position the cassettes porated by reference).
3 are vertically arranged in said storage rack, In the space between the
spacers 115 and 116   45    parallel to the front wall 24. The internal
width of the glass discs 113 and 114 are provided with a   the storage
module 10 is greater than twice the vacuum-deposited metal layer on their
surfaces    width of a cassette 3, so that adjacent the storage which face
one another. By means of a laser beam  rack an internal transport space is
available local pits can be melted onto said layer. This    having a width
greater than the width of a produces areas of different light reflecting
so    cassette 3. In said transport space an internal properties in the
metal layer. The reflected light  transport device 32 is movable. Said
device sub- beam is modulated by the pattern of pits in the   stantially
comprises three units (Figure 5) namely radiation-sensitive metal layer. By
suitable opto-  a sliding device 33, a gripping device 34, and a electronic
means said modulation is converted     translation device 35. The sliding
device 33 is into an electrical modulation, so that the pattern   55
intended for sliding a cassette 3 parallel to the of pits in the metal
layer is converted into bit  front wall 24 into and out of the storage rack
patterns suitable for digital processing. The op-  between the storage
position (shown in Figure 4) tical disc 1 has a central hole 118 in which
centring  and a slid-out position in the transport space. The caps 119 are
arranged on both sides, which caps   gripping device 34 grips the cassette
3 in the serve for centring the optical disc on the recorder.  60
transport space. The translation device 35 trans- The cassette 3 (see
Figure 10) has already been  fers the gripped cassette in the depth
direction of described in the Applicant's NL-A-80.00381        the storage
module between the slid-out position (PHN 9671) (herewith incorporated by
reference)   and a transfer position at the front or at the rear of The
cassette mainly comprises the optical disc I  the storage module. In a
transfer position the and an enclosure constituted by two covers 120 of
66  - cassette is located partly in the slot 26 at the front 7    
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the back.                     electronic means. On the worm wheel 61 a
mirror The internal transport device 32 comprises a     424 is arranged.
Four opto-electronic devices 425- carriage 36, to. which a transversely
extending    428 are equipped with a light source and a light- arm 37 of
the sliding device 33 is rigidly secured,  sensitive cell and are identical
to a device 405, to and the gripping device 34. In its upper side the    5
be described hereinafter. They cooperate with the arm 37 has a slot 38 in
which a projecting member  mirror 424 in order to generate a signal
indicating 39 can slide. This member is driven by a toothed  whether the
gripping device 34 is in the vertical belt 40, which passes round a toothed
guide roller  position or in its first or second tilted position. 41 at one
end and a toothed drive roller 42 at the  They are further used for
controlling the motor 59 other end. The drive roller is driven by a motor
43,   10   which tilts the gripping device. which drives the driver roller
via two bevel gears  The translation device 35 of the internal trans- 44
and 45, a shaft 46 and a slipping clutch 47     port device 32 comprises
the carriage 36, a plu- loaded by a compression spring 48. The motor 43
rality of rollers 68 journalled on the carriage 36, a incorporates a
tachogenerator and a Gray-code     guide rail 69, a long toothed belt 70, a
short shaft-position indicator. The cassettes 3 are each    15  toothed
belt 71, and a drive motor 72 with a formed with a recess 49 in which the
sliding      toothed pulley 73. The motor 72 comprises a member 39 engages.
By means of the sliding        built-in tachogenerator. A Gray-code shaft
posi- member 39 a cassette 3 can be drawn out of the    tion indicator 391
is mounted against the motor. storage rack, from the storage position into
a slid-  The carriage 36 moves along the rail 69 and out position. The
last-mentioned position is not   20   functions as an internal transport
carriage, to shown in the drawing. In order to provide some    which both
the gripping device 34 and the sliding lateral guidance for the cassettes 3
lateral guide  device 33 are secured. On each of the sides of said lugs 50
are secured to the arm 37.                internal transport carriage there
is arranged a The gripping device 34 comprises two grippers
substantially L-shaped sensing arm 75 and 76 51 and four pins 52. In Figure
4 the grippers 51    25   respectively. The sensing arm 75 comprises a
first and the pins 52 are shown in a vertical position. In  horizontal limb
77 which extends in the direction this position the sliding member 39 can
insert a  of translation of the carriage towards the front 28 cassette 3
between the pins 52 and the two        of the storage module. On the end 78
of the limb grippers. In Figure 5 the grippers 51 and the pins  77 which is
remote from the carriage there is 52 are shown in a horizontal position,
pivoted    30   disposed a second limb 79, which extends in a through an
angle of 90 for the horizontal trans-  horizontal direction transversely of
the limb 77. port of a cassette within the storage module. The  On said
second limb two signalling elements 80 grippers 51 comprise rings 53 with
bevelled       and 81 are arranged for signalling the presence edges 54 for
cooperation with a bevelled edge 55  and a correct horizontal position of a
cassette 3. In of a central opening of the cassettes 3. Each ring    35
the present example these elements are two 53 carries a number of short
spokes 56 with pads  microswitches, which are arranged adjacent each 57 and
is secured to a lever 58 which is movably  other in such a way that one,
namely the switch mounted on the carriage 36.                       80, is
depressed when a cassette 3 is disposed in On the carriage 36 a tilting
device for the      the gripping device 34 in the horizontal position,
gripping device 34 is arranged. The tilting device   40   whilst the other,
namely the switch 81, detects comprises a motor 59 with a worm 60 and a
worm    whether a recess 49 is disposed at the location of wheel 61 driven
by the worm 60. On the worm       the switch. If this is the case, the
switch 81 is not wheel two plates 62 and 63 are arranged, to which
depressed. If it is not the case, the switch 81 is the two levers 58 are
pivoted. The pivot of each  depressed. The two switches 80 and 81 therefore
lever is disposed the ring 53 at one end and a   45   ascertain not only
the presence of a cassette 3 but roller 64 at the other end. Between the
rollers 64 a  also the correct orientation of the cassette. The tension
spring 65 urges the latter ends of the    second limb 79 carries a stop 82
for the side edge levers 58 towards each other against a cam 67.    of a
cassette 3. The plate 62 carries a motor 66, which is adapted   In an
identical manner the sensing arm 76 on to drive the cam 67 situated between
the levers   50   the other side of the carriage 36 comprises a first 58.
The cam 67 has a non-circular shape, so that at  limb 83 having an end 84,
a second limb 85, two a location near the rollers 64 the levers can be
sensing elements in the form of microswitches 86 urged apart. As a result
of this the levers 58 are  and 87, and a stop 88. The limbs 77 and 83 of
the urged towards each other at the end adjacent the  respective sensing
arms 75 and 76 are pivotable rings 53 thus permitting a cassette to the
gripped.   55   about a horizontal pin 89 and 90 respectively. The tilting
device enables a cassette 3 to be tilted      Rollers 91 and 92 are
arranged respectively near in the transport space of the storage module
from  the end 78 of the sensing arm 75 and the end 84 of the vertical
position through an angle of 90[err] in a  the sensing arm 76. To the
second front wall 28 of first direction or in a second direction, so that
the storage module 10 a run-on cam 93 is either the one side of the
cassette or the other   60   secured, having a curved sloping 94. A similar
side of the cassette faces upward. Thus, the      track run-on cam 95
having a curved sloping track cassette can be moved into one of the
apertures   96 is secured to the second rear wall 29. Said 26 and 27 in a
first or a second tilted orientation.  cams are adapted to cooperate with
the sensing In which of the two tilted orientations the     arms 75 and 76.
The roller 91 is movable along the cassette has been moved is determined by
opto-   65   curved track 94 and the roller 92 along the curved 8    



15                   0066317                      16 rack 96. Tension
springs 97 and 98 urge the ends  depressed by a cassette. 78 and 84 of the
respective sensing arms 75 and     In the slots 392 latching tumblers 413
are 76 downwards into the position shown in Figure    located which engage
behind a projection 414 on 5, hereinafter referred to as the sensing
position  the cassette in order to latch said cassette in the of the
sensing arms. If one of the rollers 91 and 92    5   slots. A spring 415
urges the latching tumbler engages the sloping track of the associated run-
upwards. Pivoted to the arm 37 of the sliding on cam the sensing arms is
pivoted from the       device 33 is an unlatching bracket 393 (Figure 5)
sensing position to a pivoted position. In said   having a stop 415 which
projects into a, groove position the sensing arm does not impede a
416 of the latching tumbler. The unlatching cassette 3 which is passed
through one of the    10   bracket can be pivoted downwards by energizing
apertures 26 and 27.                              a solenoid 417 on the
side of the arm 37, so that It may be desirable to block aperture by means
the stop 415 pivots the latching tumbler down- of a blocking element,
thereby preventing cas-    wards when a cassette is to be slid to the
settes from being inserted into the storage mod-  transport space by the
sliding device. ule at an undesired moment Figure 6 shows the    15
Rollers 418 guide the free end of the arm 37 area near the aperture 26 at
the front of the     over a guide rod 419. storage module. On both sides of
the aperture 26    A light source 420 and a light-sensitive cell 421 guide
blocks 99 and 100 ar arranged. The guide    detect the position of the
cassettes in the storage block 99 carries six guide rollers 101 for guiding
rack via openings 122 in the cassettes (see Figure the upper and lower wall
of a cassette. The guide    20   4). block 100 carries two guide rollers
102. For guidance in the transverse direction the guide block 99 comprises
two vertical rollers 103 and   The Recorder Module 104 on a spring-loaded
pressure plate 74. When a    The recorder module is also protected against
cassette is inserted it is pressed against a vertical   25   penetration of
dust and contaminants by. detach- roller (not shown) of the guide block
100, because  able walls arranged on the mounting rack 4. The the cassette
moves the pressure plate 74 against  rear wall is identical to the rear
wall 25 of the the spring-loading during insertion. Depression of  storage
modules and has an aperture 27 at the the pressure plate can be prevented
by means of   same location. The front wall 422 (see Figure 1) a solenoid
105 in order to block the aperture 26.   30   may be fully closed. On the
rear wall. 29 (Figure 4) guide blocks 106    The recorder module (see
Figure 11) comprises and 107 are arranged, which are provided with     an
internal transport device having a transport rollers 108 and 109
respectively for guiding the  frame which mainly comprises two fixed side
bottom and top of a cassette. The guide block 106  panels 126 and 127 which
are interconnected at further comprises a pressure plate 429 for the    38
the rear by a transverse panel 128 and at the front vertical rollers 110
and 11. The pressure plate 429  by a transverse panel 423 and which is
supported can be blocked by the solenoid 112.               on a base plate
130 by means of legs 129. Said Near the free end of the arm 37 an opto-
base plate is mounted in the frame 17 of the electronic locating device 390
(detail Figure 7) is  recorder module 9 by means of damping blocks arranged
for accurately locating the position of a    40   131 (see Figure 8).
cassette within the storage rack by the precise     In the transport frame
an upper plate 132 and a alignment of the arm 37 relative to said desired
lower plate 133 are mounted so as to be movable. position. On an L-shaped
bracket 398 light source  Relative to the surrounding transport frame said
399, a lens 400 and a light-sensitive twin diode  plates can perform a
limited vertical movement. 401A. 8 are arranged. A strip 402, which extends
46   For guiding the vertical movements short guide underneath the lower
rack plate 31, has openings  rails 134 are arranged at the corners of the
403 which accurately correspond to the slots 392  transport frame, of which
rails only a single one is for the cassette 3 in the rack plate 31. The two
visible in Figure 11. At each of its corners the top diodes 401A, B are
located behind the strip, so   plate 132 carries a block 135 with guide
rollers 136 that a light spot 404 can reach the diodes only if   50   and
137. At its corners the bottom plate 133 is the arm 37 is disposed before
an opening 403.     provided with a block 138 with guide rollers 139
Precise positioning is possible by moving the arm  and 140. At the corners
of the transport frame 37 until the two diodes supply signals of equal
connecting plates 141 are disposed. Between the amplitudes.
connecting plates 141 and the top plate 132 A second opto-electronic device
405 detects the    55   compression springs 142 are arranged. The top
presence of a cassette at the relevant location. In  plate 132 and the
bottom plate 133 have cas- each slot 392 of the rack plate 31 a tumbler 406
is  tellated edges 143 and 144 respectively extending located. A spring 407
pushes the tumbler up-      along three sides. Said edges are arranged in
wards with moderate force. A cassette present in  such a way relative to
each other that the projec- the slot urges the tumbler downwards by its
60  tions of the one castellated edge engage the weight On the underside of
the tumbler a light-   recesses of the other castellated edge. The edge
reflecting surface 408 is disposed. A light source  143 of the top plate
132 carries inwardly project- 410 arranged in a mount 409 emits a light
beam    ing pins 145 and the edge 144 of the bottom plate 411 which is
reflected to a light-sensitive cell 412  133 carries identical pins 146. In
the situation by the surface 408 only if the tumbler 408 is   65   shown in
Figure 11, in which the recorder module 9    



17                   0066317                       18 contains no cassette,
the pins 145 and 146 are     170 are located on a support 174 with
apertures arranged in line.                                  175 and 176
for the passage of the light beam. The Nearer the side of the front panel
423, guide    movable mirror 170 may be of a type as known blocks 147 are
provided at the left and right,    from United States Patent Specification
4,129,930 which blocks contain a guide slot 148 for guiding    5    (PHN
8650) (herewith incorporated by reference). a cassette. In the position
shown in Figure 11 the  The beam reflected by the underside of the disc
guide blocks 147 and the top and bottom plates     1 returns to the space
underneath the cover 157 132 and 133 respectively are in such relative
via the objective 172, the prism 179, the mirror positions that a cassette
can be inserted into the  170 and the prism 169 through the aperture 168.
recorder module between the plates 132 and 133.   to   For simplicity the
quarterwave plates required in The pins 145 and 146 extend into the slot
123      the optical path have been omitted, which plates between the edges
124 of the cassette and thus     cooperate with the polarizing prisms that
are do not impede insertion of the cassette, unless it  used. The part of
the reflected beam transmitted is in an incorrect position, the pins
nearest the  by the polarizing prism 164 is split into three guide blocks
147 butting against the projection    15   beams for three opto-electronic
units 180, 181 and 125 in the slot 123. A motor 149 (see Figure 12)   182
by a second polarizing prism 167, a third with a spindle 150 and a
turntable 151 is mounted  polarizing prism 178 and a prism 179. These on
the base plate 130 of the recorder module. The  three units serve for
converting the high-fre- turntable is provided with a rubber drive ring 152
quency beam modulation into an electrical modu- and a central recess 153.
It has such dimensions   20   lation which contains the information present
on that it can accommodate the centring cap 119 of    the disc 1 and for
generating a focusing-error the optical disc 1.
signal and a tracking-error signal respectively. For moving an optical
pick-up 155 (Figure 12)    The focusing error signal is employed in a
control underneath the optical disc adjacent the motor    circuit for
correcting the focusing position of the 149 an actuating device 154 is
arranged on the   25   objective 172. The tracking-error signal is em- base
plate 130. The base plate 130 further carries  ployed for correcting the
position of the movable a helium-neon laser 156 and a stationary opto-
mirror 170. For a further description of the optical electronic unit
underneath a cover 157. A light   and electronic details of optical disc
players and beam 158 produced by the laser 156 is deflected   digital
optical recorders reference is made to the through an angle of 90[err] by a
mirror 159, passes   30   relevant literature, such as the previously men-
through a shutter 160 and via an aperture 161     tioned article "An
optical disc replaces 25 magne- reaches the space underneath the cover 157.
By    tic tapes" by G.C. Kenney et al. in IEEE Spectrum, means of a
stationary prism 162 the light beam is  Febr. 1979. again deflected through
90[er], after which it passes  For the radial movement of the optical
pick-up through a lens system  163 which causes the   35   155 the
actuating device 154 (Figure 8) comprises diameter of the light beam to
increase. Sub-      a member 183 on which the optical pick-up is sequently
the light beam is split into two beams  arranged. The member is slidable in
a yoke 184 of by a polarizing prism 164. One of said beams      a linear
motor 185, which on both sides of the leaves the space underneath the cover
157 via a   member comprises permanent magnets 186 and lens 165 and is
incident on a light-sensitive cell   40   187, and a linearly movable coil
connected to the 167 via an aperture 166. Slow intensity variations  member
183. On both sides of the actuating of the light beam are measured by means
of said   device 154 stops 189 and 190 are provided, which cell, so that
the laser can be adjusted when a     limit the travel of the member 183.
permissible minimum  value is not reached.          The internal transport
device of the recorder Furthermore, the cell signals whether the shutter
45    module 9 for transferring a cassette 3 between its 160 is open or
closed and the signal is employed  loading position at the rear of the
recorder mod- in a compensator for a tracking error signal (see  ule and
the recorder operating position on the further).
recorder module mainly comprises first means The other beam emerges through
an aperture       for horizontally shifting the cassette between the 168 in
the cover 157 and is routed to a movable   50   top plates 132 and 133 and
second means which objective 172 via a stationary prism 169, a mov-  serve
for moving the disc 1 vertically toward the able mirror 170 and a prism 171
belonging to the  turntable 151 and at the same slightly opening the
optical pick-up 155. The objective 172 resembles  cassette. an objective
type as known from United States       By means of the external transport
device to be Patent Specification  4,021,101  (PHN  7938)   55   described
hereinafter, a cassette, through an (herewith incorporated by reference).
It mainly   aperture 27 and via the slots 148 of the guide comprises a lens
system arranged in a cylindrical  blocks 147 (Figure 11), is moved through
some mount, which by means of a cylindrical moving     distance between the
plates 132 and 133, a plu- coil is electromagnetically movable in a
vertical  rality of freely rotating guide rollers 191 in the direction. In
order to obtain an objective bearing-   60   bottom plate 133 contributing
to a low resistance. arrangement with an extremely low friction the    On
the top plate 132 a U-shaped bracket 192 is present recorder module employs
an air-bearing    arranged, which pivots about two pins 193. In the
arrangement Pressurized air for the bearing        bracket 192 a spindle
194 is journalled, which arrangement is supplied through an air tube 173.
spindle drives drive rollers 195 on both sides of The stationary prism 169
and the movable mirror   65   the bracket. Via gear wheels 196 and 197 the
1 0    



19                  0066317                       20 spindle can be rotated
by a motor 198 which is    However, the cam 219 is not formed with teeth.
rigidly connected to the bracket 192. By means of  The rod 218 is
journalled in the side plates 126 two compression springs 199, which press
and 127 of the transport frame, so that the cams against a stationary bar
200 or the upper side of  217 and 219 can perform a rotary movement. By the
recorder  frame, the bracket 192 is urged    5    means of pivots 220 the
two cams are pivotally downward. By means of a solenoid 201, a right-
connected to left-hand and right-hand slides 221 angled lever 202, a cam
203 and a roller 204    respectively. Said pins each move in a slot in the
connected to the bracket 192, the bracket 192 can  corresponding slide. The
slides are longitudinally be lifted slightly against the pressure of the
movable on the side plates 126 and 127 of the springs 199. The bracket 192
is retained in the   10   transport frame and are guided by a plurality of
slightly lifted position during insertion of a cas-  guide rollers 222. The
bottom plate 133 comprises sette, so that the rollers 195 do not impede
laterally projecting pins 223, which engage in insertion. In the top plate
132 two light sources  slots 224 in the- slides 221. The traversing 430 and
431 are mounted. The first source cooper-  mechanism 212, on, which the
disc hold-down ates with a light-sensitive cell 432 in the bottom    15
device 210 is arranged, comprises side plates 225 plate 133 and the second
source with an identical  which are vertically movable on the side plates
cell, not shown. The power supply to the solenoid  126 and 127 of the
transport frame and which are 201 is not turned off and the rollers 195 are
not  guided by guide rollers 226. The side plates 225 of urged against the
upper side of the cassette by   the traversing mechanism 212 carry pins 436
the springs 199 until a cassette has been moved   20   which engage in
slots 228 in the slides 221. As the past the rollers 195 between the top
and bottom   spindle 218 rotates, the slides 221 are moved in plates 132
and 133, which is signalled by the light-  the longitudinal direction.
Owing to the shape of sensitive cell 432. By energization of the motor  the
slots 228 the traversing mechanism 212 is 198 the cassette can then be
moved further        then moved downwards via the pins 227. At a between
the plates 132 and 133 in a horizontal   25   later instant the pins 233
also move the bottom direction. Three microswitches 205, 206 and 207
plate 133 downward. The top plate 132 follows cooperate with the edge of
the inserted cassette,  the movement of the bottom plate 133 under the the
switch 207 sensing the position of the recess  influence of the pressure
exerted on the top plate 49 in the rear of the cassette in order to
ascertain  132 by the compression springs 142. At a specific whether the
cassette is correctly positioned in the   30   instant the guide rollers
136 reach stops 227, recorder. By the use of two switches 205 and 206
which prevent the top plate 132 from moving oblique positioning of the
cassette can be de-    further downwards. The pins 145, which project
tected. In each of its covers the cassette has a slot  into the slot 123 of
an inserted cassette, retain the 208, which in the recorder should face
down-      upper cover 120, so that it cannot move further wards to permit
passage of the light beam from    35    downwards. The bottom  plate 133 is
moved the laser. In Figures 4 and 10 the cassettes 3 are  further downward
and, via the pins 146, takes shown in a version in which the slot 208 is
open.  with it the cassette cover which is disposed nearer An embodiment of
.a cassette provided  with        the turntable 151. During this downward
move- means for closing the slot 208 is described in the  ment the
traversing mechanism 212 and thus the Applicant's previous Application no.
80 04 378   40    disc hold-down device 210 are moved further (PHN 9808)
(herewith incorporated by reference):  downward. At a certain instant the
disc 1 is At the rear of the transport frame a bracket 209 is  positioned
on the turntable 151. The lower cover arranged, which is adapted to
cooperate with      of the cassette is moved slightly further down-
projecting portions of slides on the cassette,    wards  by the pins 146
and the disc hold-down which slides serve to close the slot 208.   45
device 210 is presed onto the upper cap 119 of the When the rollers 195
have moved the cassette    disc, so that the disc is centred and pressed in
the full distance between the plates 132 and 133,  place on the turntable.
The two covers 120 are the opening 118 of the optical disc I is situated
now separated from each other in such a way that above the turntable 151
and underneath a disc     the disc 1 can be rotated inside the covers.
During hold-down device 210. By means of a pin 211 said   50   the stroke
of the two slides 221 the end 434 of a disc hold-down device is mounted on
a vertically  spring 229 are arranged around the rod 218 is movable
traversing mechanism 212 which runs       pressed against the cassette.
This additional over the top plate 132. Between  the  disc hold-  pressure,
which is directed towards the switches down device 210 and the traversing
mechanism      205-207 and the bracket 209, is necessary to 212 a
compression spring 213 is arranged which   55    overcome the counteracting
pressure of the urges the disc hold-down device downwards. In     switches.
Moreover, in the case of cassettes the top plate 132 an aperture 214 is
formed for the  provided with slides for closing the slots 208, passage of
the disc hold-down device.             which slides can be opened by the
bracket 209 The second part of the internal transport device  there are
provided springs for closing the slides. of the recorder module, for
vertically moving the   60    The spring force of said springs is also
overcome optical disc 1 onto the turntable 151, comprises a  by means of
the spring 229, so that the cassette is motor 215 which drives a toothed
cam 217 by       urged into its correct final position between the means of
a pinion 216. Said cam is rigidly con-   plates 132 and 133. The rod 218
further carries an nected to a rod 218 to which a similar cam 219 is
element 230 which moves with the rod 218. Said rigidly secured on the other
side of the recorder.  65   element ensures that the covers 120 of the cas-
21                   0066317                      22 



sette remain sufficiently spaced from each other   spacer rod blocks 270
and 271 are arranged, at the side of the cassette adjacent the rod 218.
which are connected to guide blocks 273 and 274 This is required in those
cases inwhich thecovers  by means of leaf springs 272. Toothed guide 120
are not entirely rigid and may therefore sag   pulleys 275 and 276 are
mounted on the side slightly. The pins 145 and 146 are disposed on    5
plates 267 and 268 so as to be freely rotatable. three sides of the
transport frame only, not on the  The motor 258 drives the two pulleys 260
and side at which the rod 218 is located, with the     261 via a toothed
belt 277. The pulley 260 cooper- result that at this side the covers 120
could sag  ates with a toothed belt 278, which at the lower and the
distance between the covers become too     end is guided round the pulley
275. The pulley 261 small.                                      10   drives
a toothed belt 279, which at the lower end For controlling the movements of
the two slides  is guided round the pulley 276. 221 there are provided two
switches 231 and 232,    The cassette changer 237 is accommodated in a of
which the last-mentioned switch cooperates      carrier which comprises a
side plate 280, a side with the non-toothed cam 219 and the first-
plate 281 and a connecting plate 282. The side mentioned switch with a cam
(not shown) which   15   plates 280 and 281 of said carrier are connected
to is located behind the cam 219 in Figure 11. The   the toothed belts 278
and 279 respectively and two final positions of the slides 221 are detected
can slide on the guide rods 246 by means of ball by means of these two
switches.                    guide bushes 283 and 284. On the other side,
two Inside the module frame 17 (Figure 8) of the     sets of ball bearings
285 A, B and 286 A, B run on recorder module there are also located a
plurality   20   the rod 248. In order to compensate for the Weight of bins
234 equipped with electronic circuits.    of the cassette changer and the
carrier there are Furthermore, there is provided a plate 235 on
provided counterweights 287 and 288, which are which a plurality of
connectors 236 are mounted    also connected to the respective toothed
belts 278 for the electrical connections of the recorder    and 279 and
which are guided on the guide rods module.'
25   245 and 247 respectively. The cassette changer 237 (see Figure 14)
mainly The external transport device (Figure 13)         comprises a
changer frame comprising two side The external transport device comprises a
cas-   plates 290 and 291 and intermediate plates 305 sette changer 237
which is movable inside the     and 306, which are connected to each other
by enclosure of the data-storage system along the    30   means of eight
hollow spacers 292 to 299. back of all the recorder modules and storage
Through the spacers threaded rods 300 extend modules in a horizontal and a
vertical direction.  onto which nuts 301 are fitted. Each of these On the
rear of the data storage system there are  spacers comprises a plurality of
separate portions disposed an upper horizontal gear rack 238 and a  which
are together arranged on a threaded rod. lower horizontal gear rack 239.
There are further   35   On both sides of  the changer frame laterally
provided an upper horizontal guide rod 240 and a  projecting suspension
pins 302 and 303 are lower horizontal guide rod 241. The two horizon-
located, by means of which the cassette changer. tal guide rods 240 and 241
guide a carriage 242  .   is suspended in the carrier so as to be slightly
which is horizontally movable along the back of   pivotal. A limited
pivotal range is of importance the data storage system, which carriage can
be    40   for the correct operation of the cassette changer moved
horizontally along the two gear racks 238   in order to enable compensation
for small posi- an 239 by means of gear wheels 243 and 244.       tioning
errors of the cassette changer relative to The carriage 242 mainly
comprises an upper      the slots 27. The side plates 280 and 281 of the
part and a lower part, which are interconnected   carrier comprise rubber
stops 304, which limit the by four vertical guide rods 245, 246, 247 and
248.   45   pivotal movements of the cassette changer rela- The upper part
of the carriage 242 comprises a    tive to the carrier. drive unit for the
horizontal movement of the       The cassette changer is equipped with two
carriage and for the vertical movement of the     retaining devices for two
cassettes, so that two cassette changer 237. The drive unit comprises a
cassettes can be interchanged at the back of a frame plate 249, two flange
plates 250 and 251,   so   module. In the cassette changer two compart-
side plates 252 and 253, a spacer rod 254, two    ments 307 and 308 are
formed for the insertion of guide blocks 255 and 256, two motors 257 and
a cassette 3. Figure 14 shows a cassette 3 partly 258, a shaft 259
traversing the spacer rod 254, on  inserted in the compartment 307. The
cassette which shaft toothed pulleys 260, 261 and 262 are  changer is
equipped with three motors 309, 310 mounted, a toothed drive pulley 263 on
the   55   and 311. The motors 309 and 310 are equipped spindle of the
motor 258, a bevel gear 264 on the  with tachogenerators. Motor 309 drives
a belt 313 spindle of the motor 257, a bevel gear 265 and a  via a pulley
312 mounted on its spindle. Said belt drive shaft 266 on which the bevel
gear 265 is    runs round a pulley 314 which is rigidly connected mounted,
and two gear wheels 243 and 244. The     to a traversing shaft 315. Said
shaft projects from two motors 257 and 258 are each provided with a    60
the side plates 290 and 291 and carries pulleys built-in tachogenerator and
a Gray-code shaft-    316 and 317 at the outer sides of said side plates.
position indicator.                               Via short belts 318 and
319 said pulleys drive two The lower part of the carriage 242 comprises
pulleys 320 and 321 respectively, which via short two side plates 267 and
268 which are inter-     shafts 322 and 323 drive toothed pulleys 324 and
connected by means of a spacer rod 269. On said   65   325 respectively,
which are situated at the inner 12 .    
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plates 290 and 291. A track chain   In order to retain cassettes in the
cassette 326 runs round the pulley 324 at one end and at   changer there
are provided the pressure rollers the other end round a freely rotatable
toothed    340 to 343, which exert pressure on the upper side pulley 327,
which pulley is adjustable in order to  of a cassette. A plurality of
rollers 371 is provided tension the track chain. A track- chain 328 runs
5    on the side plates 290 and 291 to exert lateral round the pulley 325
and round a freely rotatable  pressure on a cassette under the bias of leaf
pulley 329, which is also adjustable. Thus, the two  springs 372 if said
cassette is slightly shifted in track chains 326 and 328 can be driven
simul-    the lateral direction relative to the neutral posi- taneously and
synchronously the motor 309. By     tion . means of the two track chains a
cassette 3 can be   10  For sensing the presence and the position of a fed
into the compartment 308 of the cassette      cassette in the cassette
changer there is provided changer. For the insertion of a cassette into the
a plurality of switches 375 to 378 on two back compartment 307 there are
provided two similar    plates 373 and 374. On a centre plate 380 four
track chains 330 and 331. The motor 310 is        light sources 381 to 384
are arranged. Said provided with a pulley 332 which drives a belt 333   is
sources emit light beams in the direction of light- which runs round a
pulley 334. Said pulley is     sensitive cells 385 to 388 on the centre
plate 389 rigidly connected to a traversing shaft 335 which  and on the
intermediate plate 305. By means of extends in a lateral direction beyond
the two     these light sources and light-sensitive cells the intermediate
plates 305 and 306. At one end of the  presence of a cassette in the
cassette changer can track chains 330 and 331 pass round toothed   20    be
sensed at two locations, in order to control the pulleys 336 and 337 which
are rigidly mounted on  motor 311 which actuates the pressure rollers and
the shaft 335. At the other end the track chains 330  for duly braking the
track chains when the end and 331 are guided round freely rotatable toothed
position is approached. pulleys 338 and 339 respectively, which are again
For the sake of clarity a number of details of the adjustable. .
2     cassette changer which are shown in Figure 14 In the compartments
307 and 308 of the cas-    have been omitted in Figures 2 and 13. sette
changer the cassettes are supported by the track chains. Thus, they can be
moved in said     Operation of the Data-storage System compartments by
means of the motors 309 and           The data-storage system is controlled
by means 310. In order to avoid slip between the cassettes   30    of an
external computer and with internal control and the track chains there are
provided pressure  computers in a control module. The internal rollers 340
to 343 for urging the cassettes against  computers never communicate
directly with each the track chains.The pressure rollers 340 and 341  other
but only via the external computer. The urge a cassette against the track
chains 326 and  recorder modules, the storage modules and the 328 in the
upper compartment 308, the pressure  35    external transport  device are
equipped with rollers 342 and 343 urge a cassette against the   separate
microprocessors, which may be located track chains 330 and 331 in the lower
compart-    in the control module, for controlling the internal ment 307.
In addition to said pressure rollers    functions and for communication
with the outside there are provided guide rollers 344 and 345 for a
computer. Since the control system is not part of cassette in the upper
compartment 308 and guide   40   the present invention, it will only be
discussed rollers 346 and 347 for a cassette in the lower   when it is of
importance for the description of the compartment 307.
operation of the data-storage system in accord- The pressure rollers should
not impede entry of  ance with the invention. the cassettes into the
cassette changer. Therefore,  The present description is based on an
initial they are arranged on slightly pivotable levers 348   45
situation in which all cassettes are disposed at to 351, which during
insertion of a cassette can be  their locations in the storage modules and
in pivoted away slightly. Tension springs 352 pull   which the system is
inoperative. When the system the pressure rollers downwards by means of
is put into service the internal transport devices metal wires 353 which
run over rollers 354 and    execute a locating routine in each storage
module which terminate in caps 355. For pivoting the  55    under control
of its control computer, which levers cams 356 to 359 are provided, which
are    routine serves for accurately locating the cassette rigidly
connected to the shafts 360 and 361. Said  positions. The motor 72 (Figure
4) moves the shafts can be rotated through a limited angle by  carriage 36
from the beginning to the end of the the motor 311, which via toothed
pulleys 362 to   guide rail 69, the optical device 390 generating 365 and a
toothed belt 435 drives the two shafts  56   position signals as it passes
the openings in the 360 and 361. On the pulley 433 cams 366 to 368    strip
402, the maximum values of the signals are arranged in order to detect and
control the   corresponding to the positions of the cassette degree of
rotation of the shafts 360 and 361 by   slots 392 in the lower rack plate
31. The signals means of two switches 369 and 379.                from the
optical device 390 are related to the The orientation of the cams on the
shaft 360 is   60   position code of the carriage 36 of the translation
opposed to that of the cams on the shaft 361. By  device 35 signalled by
the rotating Gray-code having the motor 311 rotate anti-clockwise or
shaft-position indicator 391. Thus, each cassette clockwise, either the one
set of pressure rollers or  location is periodically stored in Gray code in
a the other set of pressure rollers is lifted, but never  memory. The
resolution of this method of locat- both sets of pressure rollers at the
same time.  65  ing the cassettes is 0.2 to 0.3 mm. An internal 13    



25                  0066317                        26 transport device
without backlash is essential in  the cassette.  Subsequently, the motor 72
of the this respect If desired, said locating routine may  horizontal
transport device is switched on again be repeated at regular intervals, for
example      and the cassette is moved to the rear aperture 27. daily. In
the memory of the external computer two  If possible, tilting and internal
transport are addresses are assigned to each cassette, one for    5
effected simultaneously. This depends on the each side of the optical disc.
Each address con-   starting position of the carriage 36 and thus on tains
a code number of the storage module and a    the address of the selected
cassette. When the code number of the location of the cassette in the  back
of the storage module is reached the roller storage rack within the storage
module.            92 rolls up the track 96 of the run-on cam 95, so
Requests for reproduction or storage of data   to   that the sensing arm 76
is pivoted upward. The are applied to the control computer of the storage
carriage 36 is advanced until the cassette is module by the external
computer in the form of     disposed in a transfer position in the slot 27,
addresses. After it has been ascertained which     through which the
cassette projects partly from cassette is to be removed from a storage
module    the storage module. the external computer feeds a signal to the
relev-   15  In the meantime the external transport device,
antstoragemoduleinwhich thedesiredcassette         under command of its
control computer, has is located. The internal transport device of said
positioned the cassette changer 237 before the storage module moves towards
the cassette,         aperture 27 of the relevant storage module. The which
is disposed at the specified location, under  motor 257 then drives the
carriage 242 via the control of the Gray-code shaft-position indicator   20
gear wheel 243 in a horizontal direction along the 391. The internal
transport device 32 is then      back of the module, the position being
signalled moved in the longitudinal direction of the storage  by a
Gray-code shaft-position indicator 396 on the module by the motor 72. The
sliding member 39      motor 257. The motor 258, which via the pulleys is
in such a position that it can move underneath  260 to 263 and the toothed
belts 278 and 279 the cassettes through the recesses 49 in the    25
drives the carrier for the cassette changer 237, is cassettes.
also equipped with a Gray-code shaft-position The rings of the gripping
device 34 are in the   indicator 397. The internal control computer thus
vertical position, as is shown in Figure 4. When   constantly receives
information as to the horizon- the specified cassette location is reached
the     tal and vertical position of the cassette changer unlatching
bracket 393 (Figure 3) is energized, so    30   and by energization of the
motors 257 and 258 that the latching tumbler 413 (fig. 7) is pivoted  can
send the cassette changer to any point at the away and the relevant
cassette can be pulled       back of the data storage system covered by the
forward by the sliding member 39. The motor 43     external transport
device, the position of each is energized and the sliding member 39 moves
in    point defined by a horizontal and a vertical coordi- the direction of
the carriage 36, the position of the    35    nate. For a fast and
effective movement of the sliding member being detected by a Gray-code
cassette changer along the back of the data- shaft-position indicator 395
on. the motor 43.     storage system the control computer may be When the
cassette is being pulled out of the       programmed in such a way that the
horizontal storage rack the cassette is slightly guided by the  and
vertical movements can be performed simul- two guide lugs 50 on the arm 37.
Furthermore, the    40   taneously whenever possible. cassette, when it is
slightly further pulled out, is  Obviously, it should be avoided that a
cassette supported by the pins 52 between which the         changer moves
towards an aperture 27 at the cassette is moved. The gripping device 34 is
open,  back of a module at the instant that a cassette is so that the rings
53 do not impede the movement    located in this aperture in the loading
position, of the cassette out of the storage rack. The end    45    because
in that case damage to the cassette and position of the cassette is
detected by opto-      the data storage system  is not unlikely. This
electronic means, not shown. Subsequently the      situation is precluded
by the external computer motor 43 is de-energized and the motor 66 is
ensuring that the cassette changer 237 is first energized, so that the cam
67 is rotated and the   moved to its ultimate position in front of the
levers 58 are moved, causing the rings 53 to move   50   aperture before
the internal transport device of towards each other. The bevelled edges 54
of said  the storage module is allowed to move the cas- rings ensure that
the bevelled, circular edge 55 of  sette through the aperture into the
loading posi- the central opening of the cassette is centred    tion.
relative to the gripping device 34whilst in addition  The internal
transport device of the storage a small vertical displacement
(approximately 1.5   55    module moves the cassette outwards through the
mm) is produced, so that the cassette comes clear  aperture 27 so far that
the cassette is transferred of the arm 37. The pads 57 are in contact with
the  to one of the compartments 307 and 308 of the cassette in order to
prevent a rotation of the     cassette changer, above the track chains
which cassette. Via the address the external computer    are disposed at
the bottom of the relevant com- has specified which side of the optical
disc is to be    60    partment and beneath the pressure rollers which
used. The motor 59 is energized and rotates in a   have been pivoted away
from the cassette by direction such that the gear wheel 61 tilts the
means of the motor 311. Assuming that the gripping device 34 in the correct
direction. Tilting  cassette is disposed  in the lower compartment is
terminated when the opto-electronic device 425  307 of the cassette
changer, the cassette, as is or 428 detects the selected horizontal
position of   65   shown in Figure 14, will be disposed on the track 14    



27                   0066317                      28 chains 330 and 331 and
underneath the pressure    the continuing movement of the bottom plate
railer 342 and 343,'which is detected by the light-  133, so that the two
cassette covers are moved sensitive cells 383 and 387. The cassette, in the
apart against the force of the resilient connecting loading position, can
now be taken over by the    members 121 of the cassette. The  optical disc
cassette changer. By means of the motor 311 the    5    reaches the
turntable 151 and is centred thereon pressure rollers 342 and 343 are swung
down, so   and retained by the disc hold-down device 210. that said rollers
bear on the top of the cassette    -    The bottom plate 133 moves slightly
further, so under the influence of the tension springs 352 and  that  the
lower cover of the cassette no longer urge the cassete onto the track
chains 330 and    makes contact  wihh the optical disc.' The end 331. In
the storage module the motor 59 is  to    position of the slides 221 is
signalled by one of the energized, so that the gripping device 34 is
switches 231 and 232, after which the motor 215 is opened, as a result of
which the rings  53 no     switched off.'Before the guide rollers 136 have
longer retain the cassette and do not impede a    reached the stops 227 the
covers of the cassette further outward displacement of the cassette. The
are pressed towards the switches 205-207 by the motor 310 of the cassette
changer is started and   15   end 434 of the spring 229. In the end
position the. the track chains 330 and 331 pull the assette'    cassette
covers are separated from each other by further into the cassette changer
to an end posi-  the element 230 on the rod 218. Closing elements, tion
which is detected by the end switches 378    if provided, for the. slot 208
of the cassette are and 379. The light-sensitive cells 384,388 supply a
opened by the bracket 209 before the switches signal for braking the motor
310 slightly before   20    205 and 207 are changed over. The optical
pick-up the said end position.                             155 can now
focus the laser beam on the optical The external transport device now
positions the  disc, which is freely rotatable inside the cassette cassette
changer in front of the aperture of the  by the motor 149, through  the
slot 208. the recorder module. Subsequently the cassette is     actuating
device 154 moves the pick-up 155 to a moved iri the reverse direction by
the cassette   25    position on the optical disc which is derived from
changer and via the guide slots 148 it is inserted  the address data
received from the external com- between the plates 132 and 133 of the
recorder    puter by the control computer. of the recorder module (Figure
111). The solenoid 201 is ener-    module; The desired data is now, for
example, gized, so that the rollers 195 do not impede the    read and
electronically processed in order to be indertion of the cassette into the
recorder module.   30'   applied to suitable output units such as a
display. The cassette changer. moves the cassette in the   terminal, an
external buffer memory, a fascimile recorder module into a transfer
position in which  .   apparatus, or a printer. Obviously, it is altema-
the cassette is located underneath the rollers 195,  tively possible to
record data on to the optical disc which is detected by the light-sensitive
cell 432. A  instead of reading  data present on the optical further
displacement of the cassette can now be   35    disc. effected by the
internal transport device of the    While an optical disc is being located
on the recorder module. By means of the motor 311 the    turntable in the
recorder module and while data is pressure rollers 342 and 343 are lifted
off the   subsequently being read from or. recorded on the cassette. The
power supply to the solenoid 201 is  disc, the external transport  device
'moves the switched off and the rollers 195 are pressed   40    cassette
changer to a different storage module in against the top of the cassette by
the springs 199.   order to fetch the next cassette. The cassette is The
motor 198 of the recorder module is switched  transferred from the storage
module to the cas- on and the cassette is conveyed over the rollers  sette
changer  in the manner described in  the 191 in the bottom plate 132 into
an end position,  foregoing and the cassette changer is returned to which
is detected by the end switches 205 to 207.   45   the recorder module.
When it is assumed that the When the end position of the cassette is
reached  new cassette is again located in'the compartment this also
provides a signal for the control corn-  307 of the cassette changer, the
cassette changer puter of the external transport device. Via the   is
positioned in such away in front of the recorder external computer said
control computer acknow-  .module that the empty compartment 308 of the
ledges that the cassette changer is allowed to  so    changer is disposed
opposite the aperture 27 of move again.
the recorder. Upon termination of the read or In the recorder module the
motor 215 is now     write operation the  internal transport. device of
energized, so that the slides 221 are slid  out of  the recorder module
performs the previously their positions shown in Figure 11. Thetraversing
described transport operations in the reverse mechanism 212 is lowered and
the optical disc is  55    sequence, so that the drive rollers move -the
centred by the disc hold-down device 210. Then    cassette out of the
recorder module through the the two plates 130 und 132 also begin to move
aperture 27 via the guide slots 148 into a transfer downward, so that the
cassette bodily moves in    position in which the cassette is located
under- the direction of the turntable 151. At a certain  neath the pressure
rollers 340 and 341 of the' instant the rollers 136 of the top plate 132
reach   so    cassette changer and above the track chains 326 the stops
227, after which the top plate can no   and 328. The solenoid 201 is
energized and the' longer move further downwards. The pins 145 of
pressure rollers 195 are lifted off the upper cas- the top plate 132 now
retain the upper cover of   sette cover. The pressure rollers 340 and 341
of the cassette, whilst the lower cover is moved     the cassette changer
are swung down and-the further downward by the pins 146 as a result of   65
cassette can be pulled into the cassette changer -
.    



29                   0066317                       30 by the track chains
326 and 328. The end position  recording layer in which data can be
recorded in of the cassette is detected by the two switches 375  coded form
and from which said data can be read and 376. Subsequently the cassette
changer is            at least one recorder apparatus provided moved over a
small distance in the vertical direc-  with supporting means for supporting
a data tion by the control computer of the transport    5    carrier in a
recorder operating position and pro- device in such a way that the cassette
which is    vided with recording and/or read means  for re- now in the
compartment 307 is located in front of  cording and/or reading data on
and/or from a data the aperture of the recorder module and thus in
carrier which is in the recorder operating position, front of the quides
slots 148. This cassette can now  -at least one storage module for storing
a be inserted into the recorder module, where it is   10    plurality of
said data carriers closely adjacent taken over by the internal transport
device of the  each other, which storage module comprises a recorder
module. Thus, the cassettes at the back   module frame, of the recorder
module are rapidly interchanged      -an internal transport device
accommodated and no time is lost in returning the cassette just  within the
module frame of the storage module taken from the recorder module and in
fetching a    15   for the transport of data carriers between a new
cassette to be delivered to the recorder       storage position and a
transfer position at the module.                           back of the
storage module, In the foregoing the operation of data storage     - an
external transport device, which cooper- system in accordance with the
invention has been   ates with the storage module at the back, for the
explained by means of a single example. It is   20   transport of data
carriers between said transfer alternatively possible to employ a plurality
of    position at the back of the storage module and a recorder modules in
a data storage system, so      loading position near a recorder apparatus,
that the cassette changer is to be moved by the      - an enclosure for the
external transport de- external transport device between a plurality of
vice located at the back of the storage module, storage modules and a
plurality of recorder mod-   25   and ules. Furthermore, it is
alternatively possible in   -at least one electronic control unit for coor-
the case of larger data-storage systems in accord-  dinating and
controlling the transport of the data ance with the invention to divide the
external     carriers between their storage positions in the transport
device into a plurality of sections each  storage modules and the loading
positions near with a separate cassette changer.            30   the
recorder apparatus, the storage modules If a cassette is to be manually
placed into or   being capable of being arranged on top of and removed from
a storage module the control          adjacent each other in optional
configurations to computer of the storage module ensures that no     form
enclosed modular systems adapted to undesired situations can arise. The
internal trans-  specific storage-capacity requirements, the exter- port
device of the relevant storage module is   35   nal transport device
cooperating with each moved to the front of the storage module under
storage module at the back and the enclosure of command of its control
computer, the sensing       the external transport device being adapted to
the arm 75 being swung up by hhe run-on cam 93. By     resulting external
dimensions of said configura- means of the solenoid 105 the blocking
element     tion of combined storage modules, 104 is released, so that a
cassette can be inserted   40  characterized in that through an aperture
26. In the mean time the         - the recorder apparatuses are constituted
by gripping device 34 has been moved into a hori-     recorder modules
having a module frame, which zontal position. The cassette, guided by the
guide  together with the storage modules can be rollers 101 and 102, can be
inserted between the   arranged on top of and adjacent each other in rings
53 of the gripping device. Insertion of the   45   optional configurations
to suit specific require- cassette should be continued until the switches
86  ments, and 87 have detected the end position and the       - said
loading positions of the data carriers are correct position of the
cassette. At this instant the  located at the backs of the recorder
modules, gripping device is closed and the cassette can be   -the external
transport device cooperates with moved inwards by the translation device
35. By   50   the backs of the storage modules and recorder means of the
solenoid 105 the blocking element     modules, 104 is again set to its
blocked position. In the case  - the enclosure of the external transport
device of manual removal of a cassette from the storage   is adapted to the
resulting external dimensions of module the operations proceed in the
reverse       said configuration of storage and recorder mod- sequence. In
general it will be desirable that the   55    ules, and storage modules are
provided with separate con-     -each of the recorder modules comprises an
trol panels, so that a manual control mode of the  internal transport
device for the transport of a storage module is possible. Such control
panels    data carrier between said loading position at the are not present
in the data storage system shown   back of the recorder module and said
recorder in the drawing, but may be added if desired.  60    operating
position inside the recorder module. 2. A modular data storage system as
claimed in Claims                                           Claim 1,
characterized in that further units belong- ing to the system, such as the
said electronic 1. A modular data storage system comprising:     control
unit, a power supply unit etc., are consti- -a plurality of identical data
carriers having a   65   tuted by control modules, power-supply modules
29                   0066317           30 



by the track chains 326 and 328. The end position  recording layer in which
data can be recorded in of the cassette is detected by the two switches 375
coded form and from which said data can be read and 376. Subsequently the
cassette changer is        - at least one recorder apparatus provided moved
over a small distance in the vertical direc-  with supporting means for
supporting a data tion by the control computer of the transport    5
carrier in a recorder operating position and pro- device in such a way that
the cassette which is    vided with recording and/or read means for re- now
in the compartment 307 is located in front of  cording and/or reading data
on and/or from a data the aperture of the recorder module and thus in
carrier which is in the recorder operating position. front of the quide
slots 148. This cassette can now  - at least one storage module for storing
a be inserted into the recorder module, where it is   to   plurality of
said data carriers closely adjacent taken over by the internal transport
device of the  each other, which storage module comprises a recorder
module. Thus, the cassettes at the back   module frame, of the recorder
module are rapidly interchanged      - an internal transport device
accommodated and no time is lost in returning the cassette just  within the
module frame of the storage module taken from the recorder module and in
fetching a    is   for the transport of data carriers between a new
cassette to be delivered to the recorder       storage position and a
transfer position at the module.
back of the storage module, In the foregoing the operation of data storage
- an external transport device, which cooper- system in accordance with the
invention has been   ates with the storage module at the back, for the
explained by means of a single example. It is   20   transport of data
carriers between said transfer alternatively possible to employ a plurality
of    position at the back of the storage module and a recorder modules in
a data storage system, so      loading position near a recorder apparatus,
that the cassette changer is to be moved by the      -an enclosure for the
external transport de- external transport device between a plurality of
vice located at the back of the storage module, storage modules and a
plurality of recorder mod-   25   and ules. Furthermore, it is
alternatively possible in   - at least one electronic control unit for
coor- the case of larger data-storage systems in accord-  dinating and
controlling the transport of the data ance with the invention to divide the
external     carriers between their storage positions in the transport
device into a plurality of sections each  storage modules and the loading
positions near with a separate cassette changer.            30   the
recorder apparatus, the storage modules If a cassette is to be manually
placed into or   being capable of being arranged on top of and removed from
a storage module the control         adjacent each other in optional
configurations to computer of the storage module ensures that no     form
enclosed modular systems adapted to undesired situations can arise. The
internal trans-  specific storage-capacity requirements, the exter- port
device of the relevant storage module is   35   nal transport device
cooperating with each moved to the front of the storage module under
storage module at the back and the enclosure of command of its control
computer, the sensing       the external transport device being adapted to
the arm 75 being swung up by hhe run-on cam 93. By     resulting external
dimensions of said configura- means of the solenoid 105 the blocking
element     tion of combined storage modules, 104 is released, so that a
cassette can be inserted   40  characterized in that through an aperture
26. In the mean time the         - the recorder apparatuses are constituted
by gripping device 34 has been moved into a hori-    recorder modules
having a module frame, which zontal position. The cassette, guided by the
guide  together with the storage modules can be rollers 101 and 102. can be
inserted between the   arranged on top of and adjacent each other in rings
53 of the gripping device. Insertion of the   45   optional configurations
to suit specific require- cassette should be continued until the switches
86  ments, and 87 have detected the end position and the       - said
loading positions of the data carriers are correct position of the
cassette. At this instant the  located at the backs of the recorder
modules, gripping device is closed and the cassette can be   -the external
transport device cooperates with moved inwards by the translation device
35. By   50   the backs of the storage modules and recorder means of the
solenoid 105 the blocking element     modules, 104 is again set to its
blocked position. In the case  -the enclosure of the external transport
device of manual removal of a cassette from the storage   is adapted to the
resulting external dimensions of module the operations proceed in the
reverse       said configuration of storage and recorder mod- sequence. In
general it will be desirable that the   55    ules, and storage modules are
provided with separate con-     - each of the recorder modules comprises an
trol panels, so that a manual control mode of the  internal transport
device for the transport of a storage module is possible. Such control
panels    data carrier between said loading position at the are not present
in the data storage system shown   back of the recorder module and said
recorder in the drawing, but may be added if desired.  60    operating
position inside the recorder module. 2. A modular data storage system as
claimed in Claims                                            Claim 1,
characterized in that further units belong- ing to the system, such as the
said electronic 1. A modular data storage system comprising:     control
unit, a power supply unit etc., are consti- -a plurality of identical data
carriers having a   es   tuted by control modules, power-supply modules 1 6
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31                    0066317                        32. etc , each having
a module frame, which modules      for tilting a disc in the transport
space through 90 may all be arranged on top of or adjacent each     in a
first direction or through 90 in an opposite other in  a specific
configuration so as to form a  second direction in order to transfer the
disc in modular system.                                     the transfer
position in a first or in a second tilted 3. A modular data storage system
as claimed in    5    orientation. Claim 1 and 2, characterized in that
7. A modular data storage system as claimed in -the modules are arranged in
a mounting.        Claim 6, said translation device in the storage rack,
.                                           module comprising an internal
transport carriage, -the module frame of each module is movable
characterized in that relative to the rack by means of a guiding  device
10  - the tilting device is located on the internal and
-     .                 carriage and tilts the data carriers into a
horizontal - by means of the guiding device each of the      position,
movable module frames Is movable between an           -on said carriage a
substantially L-shaped operating position inside the rack and a main-
sensing arm  is arranged having a first limb tenance position at least
partly outside the rack.   15   connected to said carriage, which limb
extends 4. A modular data storage system as claimed in    horizontally in
the direction of translation of said Claim 1, each storage module having a
front wall    carriage towards the front of the storage module at the
front, characterized in that       .         and has an end which is remote
from said - in the front wall of at least one of the storage  carriage, and
having a second limb connected to modules an aperture is formed, which is
adapted    20   said end, which second limb extends transversely to the
external dimensions of a data carrier, for   of the first limb, and the
manual insertion or removal of a data carrier     - the second limb carries
signalling elements into or from the storage module,                    for
signalling the correct horizontal position of a -in the storage module
there are provided      .  data carrier, signalling means for signalling
the presence of a   25   8. A modular data storage system as claimed in
data carrier in the aperture, and                   Claim 7, in combination
with Claim 4, charac- - by means of the internal transport device the
terized in that data carriers are movable in the storage module       -on
said internal carriage there is provided a between the storage position and
a transfer posi-   second  substantially  L-shaped  sensing  arm tion in
the. aperture at the front of the storage   30    having a first limb
connected to the carriage, module.
which limb extends horizontally in the direction of 5. A modular data
storage device as claimed in    translation of the carriage towards the
rear of the Claim 4, characterized in that the aperture in the  storage
module and has an end which is remote front wall of the storage module can
be blocked    from the carriage,  and having a second limb by means of a
movable blocking element.       35    connected to said end, which second
limb ex- 6. A modular data storage system as claimed in    tends
transversely of the first limb, Claim 3, in which:
--the second limb carries signalling elements
-thedatacarriersarearrangedverticallyinthe        for signalling the
correct horizontal position of a storage position in a. storage rack in a
storage    data carrier, module parallel to the front wall thereof,    40
-of each of the substantially L-shaped sensing - each storage module has an
internal width       arms at least a portion of the first limb which which
is greater than twice the width of a data     portion is situated nearer
the second limb, is carrier, so that adjacent the storage rack an
pivotable between a sensing position and a internal transport space is
formed having a width   pivotable position, in which position a data
carrier greater than the width of a data carrier,     45    can be moved in
a horizontal direction without - the internal transport device of the
storage    being impeded by the sensing arm, and module comprises a sliding
device for sliding a       - near the front of the storage module there is
data carrier parallel to the front wall of the storage  arranged a front
run-on cam and at the rear of the module into and out of the storage rack,
between    storage module a rear run-on cam, which cams the storage
position and a slid-out position within   50    during the movement of the
carriage of the the transport space,                                storage
module to the front or to the rear -said internal transport device
comprises a       respectively cooperate with the pivotal portion of
gripping device for gripping the data carrier in the  the substantially
L-shaped sensing arm which transport space, and
faces the relevant side in order to move said arm - said internal transport
device comprises a    55   from the sensing position to the pivoted
position. translation device for the transport of a gripped     9. A
modular data storage system as claimed in data carrier in the depth
direction of the storage  claim 1, the external transport device comprising
module between the slid-out position and a trans-   a vertical guiding
device at the rear of a plurality far position.
of stacked modules and a changer which is characterized in that
60    movable in a vertical direction along the guiding -the data carriers
comprise discs having a first  device, which changer is provided with a
retain- recording layer on a first side and a second       ing device for a
data carrier, characterized in that recording layer on the second side, and
-in the case of a plurality of modules arranged -said internal transport
device comprises a       adjacent each other the external transport device
tilting device which is pivotable in two directions   65    comprises a
horizontal guiding device at the rear 1    
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of modules which are        moduln angepasst ist, dadurch gekennzeichnet,
arranged on top of and adjacent each other, and    -  dass die vorgesehenen
Rekordervorrich- - the entire vertical guiding device is horizon-  tungen
durch Rekordermoduln mit einem Modul- tally movable along the horizontal
guiding device,  gestell gebildet werden, die mit den Speicher- so that the
changer is both horizontally and    5    moduln auf und nebeneinander in
gewunschter, vertically movable along the back of the con-    an den Bedarf
angepasster Konfigurationen figuration of modules.
zusammengef~gt werden k6nnen, 10. A modular data storage device as claimed
in   - dass sich die Ladestellungen der Datentriger Craim 1, the external
transport device comprising  an den R(uckseiten der vorgesehenen Rekorder-
a. changer which is movable along the back of a    to   moduln befinden,
plurality of modules, which changer comprises a    -dass die exteme
Transportvorrichtung mit retaining device for a data carrier, characterized
In  dan Rdckseiten der vorgesehenen Speichermo- that the changer is
provided with two retaining  duin und Rekordermoduln zusammenarbeitet,
devices for two data carriers, in order to enable  -dass der Umbau der
externen Transport- two data carriers to be interchanged at the back of
15   vorrichtung an die sich ergebenden Aussen- a module.
.         abmessungen der Konfiguration von Speicher und Rekordermoduln
angepasst ist, und Patmntanupr~che                                    -
dass jeder der vorgesehenen Rekorder- -moduln sine innere
Transportvorrichtung zum 1. Modulare Datenspeichervorrichtung mit  20
Befordem sines Datentragers (3) zwischen der - einer Anzahl gleichformiger
Datentrager mit   Ladestellung an der Ruckseite des Speicher- einer
Aufzeichnungsschicht, in der die Daten ko-  moduls und der Rekorderstellung
im Rekorder- diert aufgezelchnet und daraus ausgelesen        modul
besitzt. werden k6nnen,                                     2. Modulare
Datenspeichervorrichtung nach -nmit zumindest einer Rekordervorrichtung mit
25   Anspruch 1, dadurch gekennzeichnet, dass auch Unterstfitzungsmitteln
zum Unterstltzen sines    andere zur Vorrichtung gehorende Einheiten, wie
Datentrigers in einer Rekorderstellung und mit   z.B. die elektronische
Steuereinheit, esine Speise- Aufzeichnungs- undloder Lesemitteln zum Auf-
einheit usw. durch Steuermoduln, Speicher- zeichnen und/oder Lesen der
Daten auf bzw. aus   moduln usw.,,mit je einem Modulgestell gebildet sinemh
in der Rekorderstellung befindlichen Da-   30   weren, wobdi alle Moduln
auf und/oder nebenein- tentriger,                                      .
ander in einer bestimmten Konfiguration zur Bil- -mit zumindest sinem
Speichermodul indem       dung einer modularen Vorrichtung zusammen- sine
Anzahl der Datentriger nahe beisinander     fuigbar sind. untergebracht
werden, und wobei der Speicher-      a Modulare Datenspeichervorrichtung
nach modul sin Modulgestell enthalt,            35   Anspruch 1 und 2,
dadurch gekennzeichnet, -  mit aemer im Modulgestell des Speicher-
-dass die Moduln in einem Tragergestell (4) moduls  vorgesehenen  inneren
Transport-        angebracht sind, vorrichtung zum Befordem  von
Datentrigem   .      -dass das Modulgestell jedes Moduls mit Hilfe zwischen
elner Speichersteliung und siner Durch-  einer Fuhrungsvorrichtung in bezug
auf das gangsatellung an der IROcksaite des Speicher-   4o   Trigergestell
bewegbar ist, und moduls,         -                                  -dass
jedes der bewegbaren Modulgestelle -mit einer an der R0ckseite mit dem
Speicher-   mit Hilfe der Fuhrungsvorrichtung zwischen einer modul
zusammenarbeitenden externen Trans-        Betriebsstellung im
Trigergestell und siner portvorrichtung zum Bef6rdem von Datentrigern
Wartungsstellung wenigstens teilweise ausser- zwischen der
Durchgangsstellung an der Rucksei-  45   halb des Trigergestells bewegbar
ist. ti des Speichermoduls und einer Ladestellung bei   4.. Modulare
Datenspeichervorrichtung nach einer Rekordervorrichtung,
Anspruch 1, be! der jeder Speichermodul sine -mit einem an der ROckseite
des Speicher-      Vorderwand an der Vordersaite besitzt, dadurch moduls
vorgesehenen Umbau fOr die externe        gelkennzeichnet,
Transportvorrichtung sowie                 so      - dass in der Vorderwand
zumindest sines -zumindest einer elektronischon Steureinheit
Speichermoduls  eine  an   die  Aussen- zum Koordinieren und Steuern des
Transports      abmessungen sines Datentragers angepasste der Datentrager
zwischen  ihren  Speicher-       Durchgangsoffnung zum handbetatigten Ein-
stellungen in den vorhandem Speichermoduln       oder Ausffihren sines
Datentragers in bzw. aus und den Ladestellungen beim Rekorder, wobei   55
dem Speichermodul vorgesehen ist, die Speichermoduln zur Bildung
eingebauter mo-     -  dass Signalisierungsmittel im  Speicher- dularer
Vorrichtungen mit einem an den Bedarf    modul zum Signalisieren sines
Datentrigers in angepassten Datenspeicherkapazitit auf und       der
Durchgangsoffnung vorgesehen sind, nebeneinander in gewOnschten
Konfigurationen       -dass die DatentrIger von der inneren Trans-
zusammengefOgt werden k6nnen, wobei die ex-   6c   portvorrichtung im
Speichermodul zwischen ihrer teme Transportvorrichtung mit jedem Speicher-
Speicherstellung und einer Durchgangsstellung modul an der RGckseite
zusammenarbeit und der    an der Vorderseite des Speichermoduls in der
Umbau der extemen Transportvorrichtung an die    Durchgangsdffnung
transportierbar sind. sich ergebende Aussenabmessung der erwAhn-        *
5. Modulare Datenspeichervorrichtung nach ten Konfiguration
zusammengefflgter Speicher-   65   Anspruch 4, dadurch gekennzeichnet, dass
die 1 8    
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Durchgangsbfftlung in der Vorderwand des          Anspruch 7 in Kombination
mit dam Anspruch 4, Speichermoduls mit sinem bswegbaren Slock-
dadurch gakennzsichnet, ierungsolement blocklerbar ist 6. Modulare Da-
-dass auf dim inneren Transportwagen sin tsnspoichervorrichtung nach
Anspruch 3, bei der   zweitor im wesentlichen L-formiger FGhler vorge- -
die Datentriger in der Speicherstellung verti-    S    sehen ist, der einen
ersten mit dimn Transport- kil In sinem Aufbewahrungsrahmen in elnem
wagen verbundenen Schenkil, der sich waage- Spuichermodul parallel zur
vorderen Wand des      recht in der Umsetzungsrichtung des Transport-
Speichermoduls angeordnet sind                    wagens nach der ROckseite
des Speichermoduls - jeder Spiichermodul sine innere Brte if   .
erstreckt und vom Transportwagen angewandtes sitzt, die grosser als die
zweifache Brete eines   to   Ends besitzt, sowie mit einem Endi verbundene
Datentragers  ist,  wodurch   neben  dimr         zweiten Schinkel.
bedstzt, der sich sinkrecht zum Aufbewahrungsrahmen  eh  innerer  Tans-
ersten Schenkel erstreckt, portraum mit einer Breite grosser als die Breiti
-  dass der zweilt Schenkel Signalisierung- sines Datentrages vorgesehen
ist,                 selementi zum Signalisieren der richtigen hori- -
die  inneri Transportvorrichtung  des   ts   zontalen Stellung sines
Datentrigers trigt, Speichermoduls dine Schlebevorrichtung zum          -
dass weinigstens sin niher beim zweiten Verschieben sines Datentragers
parallel wur Vor-  Schenkel liegender Teil des ersten Schenkels derwand
des  Speichermodul*  in  den            jedes  im  wesentlichen
L-ffirmigen  Fuzhlers Aufbewahrungsrahmen hinein odor daraus her-
zwischen iiner Fihlerstellung und einer gesch- aus zwischen der
Speicherstellung und 9ner im    20   wenkten Stellung schwenkbar ist, in
der sin Da- Transportraum liegenden -vorgeschobenen Stel-     tentriger in
horizontaler Richtung verschoben lung enthailt,
werden kann, ohne dais der Fuhler dabsi ein -die Innere
Transportvorrichtung sine Greifer-   Hindemis bildet, und vorrichtung'zum
Festgreifen des; atentragers im     -  dass sich nahe bei der Vorderseite
des Transportraum besitzt, und  .                25   Speichermoduls sin
vorderer Auflaufnocken und -die innere Transportvorrichtung sine Umset-
an dir ROckseite des Speichermoduls sin hinterer zungsvorrichtung zum
8ef6rdem  sines fest-       Auflaufnocken befinden, die beim Bewegen des
gegriffenen Datentrigers in der Tiefenrichtung    Transportwagens des
Speichermoduls nach der des Speichermoduls zwischen der vorgeschobe-
Vorderseite bzw. nach der ROckseite -mit dim non Steillung und einer
Durchgangstellung,   30   golenidgen Tell des der betreffenden Silts zuge-
dadurch gekennzeichnet,                         wandten, im wesentlichen
L-formigen FOhlers - dass die Datentriger-Platten mit einer ersten  zum
Verschisben dieses gelenkigen Teills aus der Aufzeichnungsschicht an siner
ersten Seite und    Fuhlerstellung   in   die   Schwenkstellung einer
zweiten Aufzeichnungsschicht an diner       zusammenarbeiten. zweiten Ssite
enthalten. und                 35     9. Modulare Datenspeichervorrichtung
nach -dass die inners Transportvorrichtung sine in   Anspruch 1, bei der
die exteme Transport- zwei Richtungen drehbare Kippvorrichtung zum
vorrichtung sine vertikalse Fuhrungsvorrichtung Kippen siner Platte im
Transportraum Fuber 90 in  an der ROcksoite einiger Obereinander ange-
einer ersten Richlung odor iber 90g in einer      ordneter Moduln und sin
entlang der Fflhrungs- entgegengesetten zweiten Rhchtung besitt und    40
vorrichtung in vertikaler Richtung bewegbarer so die Platte in die
Durchgangsstellung in dner   Wechsler mit siner Festhaltevorrichtung fOr
einen ersten oder siner zweiten geldppten Orientierung  Datentrager
enthilt, dadurch gekennzsichnit, weiterleitet.
-dass beim Vorhandensein einiger nebenein- 7. Modulare
Datenspeichervorrichtung nach       ander  angeordneter  Moduln  die
externe Anspruch 6, be! der die Umsetzungsvorrichtung    45
Transportvorrichtung sine horizontale FOhrungs- im Speichermodul einen
inneren Transportwagen     vorrichtung an der ROckseite der Konfiguration
enthilt, dadurch gekennzeichnet,                  von uber- und
nebeneinander angeordneten -dass sich die Kippvorrichtung auf dim inns-
Moduln besitzt, und ren Transportwagen befindet und die datentriger
-dass die vertikale Fiihrungsvorrichtung hori- in sine waagerechte Stellung
kippt,         50   zontal entlang  der horizontalen  Fihrungs- -  dase auf
dim  -Transportwagen sin im         vorrichtung bewegbar ist, so dais der
Wechsler wesentlichen L-f6rmiger F~hler mit sinem ersten   sowohl in
horizontaler als auch in vertikaler Rich- mit dim Transportwagen
verbundenen Schenkel,      tung l1ngs der ROckseite der Konfiguration von
der sich waagerecht in der Unisetzungsrichtung    Moduln bewegbar ist. des
Transportwagens nach der Vorderseits des   55   10. Modulare
Datenspeichervorrichtung nach Speichermoduls erstreckt und sin vom
Transport-   Anspruch 1, bei der die exteme Transport- wagon abgewandtes
Ends besitzt, sowie mit         vorrichtung einen lngs der ROckseite
einiger sinem zweiten mit diesem Ends verbundenen         Moduln bewegbaren
Wechsler mit einer Fest- zweiten Schenkdl (79) vorgesehon ist, der sich
haltevorrichtung fur.einen Datentrager enthalt, senkrecht zum ersten
Schenkel erstreclt, und  c0   dadurch gekennzeichnet, dais der Wechsler mit
- dai der zweite Schenkel signallsisrungs-      zwei Festhaltevorrichtungen
fOr zwei Datentriger slemente zum Sgnaliuiersn der richtigen horizon-
versehen ist, mit welchen Festhaltevorrichtungen talen Stellung sines
Datentrigers (3) tragt       an der Ruckseite eines Modufs zwei Datentrager
8a Modulare Datenspeichervorrichtung nach        austauschbar sind. s5 19
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- .'enceinte du dispositif de transport exteme est adapt6e aux dimensions
extemes resultantes 1. Systeme.modulaire de stockage de donnees     de la
configuration de modules de stockage et comprenant:
enregistrour, et -plusieurs supports de donnees identiques   6    - chaque
module enregistreur comprend un comportant une couche d'enregistrement dans
dispositif de transport interne pour le. transport laquelle des donnies
peuvent etre enregistr6es   d'un support de donnees entre la position de
sous une forme codde6eht de laquelle les donn6es  chargement situ6e au dos
du module enregistreur peuvent etre lues,                               et
la position de fonctionnement de 1'enregistreur -au mains un appareil
onregistreur pourvu do   to   situee A l'int~rieur du module enregistreur.
moyens de support pour supporter un support do     2. Systeme modulaire de
stockage de donn6es donnees dans une position de fonctionnement de
suivant la revendication 1, caract6ris6 en ce quo l'enregistreur et pourvu
de moyens d'enregistre-  d'autres unites appartenant au systeme, telles quo
ment et/ou de lecture pour enregistrer etlou lire  I'unite 6lectronique de
commando, une unit6 des donndes sur un/a partir- d'un support de   rs
d'alimentation de courant, etc., sont constituies donnees qui so trouve
dans la position de         par des modules de commando,. des modules
fonctionnement de l'enregistreur,.                d'alimentation de
courant, etc., comportant cha- -au mains un module de stockage pour
cun un chAssis de module, ces modules pouvant stocker plusiours supports do
donndes los uns     tous etre disposes les uns audessus des autres ou tout
pre .des autres, ce module de stockage   20    les uns prbs des autres
selon une configuration comprenant un chassis de module,
sp6cifique de maniere A former un systeme mo- -un dispositif de transport
interne loge dans Is  dulaire. chassis de module.du module de stockage pour
3. Systeme modulaire de stockage de donnees transporter des supports de
donnees entre une     suivant les revendications 1 et 2, caracterise en ce
position de stockage et une position de transfert  25    que: au dos du
module de stockage,                      -les modules sont disposis dans un
biti de -un dispositif de transport externe qui coo-    montage, p.re avec
le module de stockage au dos de clul-    -le chAssis de module de chaque
module est ci pour transporter des supports de donnees entre  mobile par
rapport au biti de montage A l'inter- Ia position de transfert au dos du
module de  30.    vention d'un dispositif de guidage, et stockage et une
position de chargement pris d'un   - au moyen du dispositif de guidage,
chaque appareil enregistreur,                           chassis de module
mobile pout 6tre deplace entre - une enceinte pour le dispositif de
transport  une position de fonctionnement a l'interieur du exteme install6e
au dos du module de stockage,   bati et une positiond'entretien au mains
partielle- et                                        35     ment a
l'exterieur du bati. -au mains une unite de commando electroni-       4.
Systeme modulaire de stockage de donnees quo pour coordonner etcommander 10
transport     suivant la revendication 1, chaque module de -des supports de
donnees entre leurs positions de  stockage comportant une paroi ant6rieure
a l'a- stockage dans lea modules de stockage et les    . vant, caract6rise
en ce quo: positions de chargement pris de l'appareil enre-.  4o  - dans la
paroi anterieure d'au mains un des gistreur, les modules de stockago
pouvant btre   modules de stockage est menageo une ouverture *disposes les
uns au-dessus des autres et les uns  qui eat adapt6e aux dimensions
externes d'un pris des autres solon des configurations choisies  Support de
donn6es et qui est destinee A l'intro- pour former des systemes modulaires
clos         duction manuelle d'un support de donnees dans adaptes A des
exigences de capacite de stockage  45    le module de stockage ou A son
enlevement de spdcifiques, le dispositif de transport externe  celui-ci.
cooperant avec chaque module de stockage A         - des moyens de
signalisation sont prevus l'arriere et 1'enceinte du dispositif do
transport  dans le module de stockage pour signaler la externe etant
adaptee aux dimensions externes    presence d'un support de donndes dans
l'ouver- resultantes de la dite configuration de modules de  so    ture, et
stockage combines,                                 -au moyen du dispositif
de transport interne, characteris6 en co quo:                         les
supports de donnees sont mobiles dans le - les appareils enregistreurssont
constituds de  module de stockage entre la position de stockage modules
enregistreurs comportant un chassis de   et une position de transfert dans
l'ouverture module qui, avec lea modules de stockage, peu-   us    prevue a
l'avant du module de stockage. vent etre disposes lfs uns au-dessus des
autres et  5. Dispositif modulaire de stockage de donnees les'uns pris des
autres selon des configurations  suivant la revendication 4, caracterise en
ce quo choisies conform6ment 3 des exigences specifi- -'ouverture de la
paroi anterieure du module de ques,
stackage pout etre bloquee au moyen d'un ele- - lts positions de chargement
des supports de   60    ment de blocage mobile. donnees sont disposees aux
dos des modules         6. Systeme modulaire de stockage de donnees
enregistreurs,                                   suivant Ia revendication
3, dans lequel: - le dispositif de transport externea coopbre    - les
supports do donnees sont disposes verti- avec lea dos des modules de
stockage et des      calement dans la position de stockag. dans un modules
enregistreurs,                     s     - magasin dans un module de
stockage parallele- 20    
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ant6eneure,                       bras detecteur on substance en L
comportant une chaque module de stockage presente une        promiere
branche reli6e au chariot, cette branche largeur interne qui est superieure
au double de la  s'6tendant horizontalement dans le. sens du largeur d'un
support de donn6es de sorts qu'un    mouvement de translation du chariot
vers l'ar- espace de transport interne est formi pres du    5    riere du
module de stockage et comportant une magasin et a uns largeur superieure A
celle d'un  extr6mite qui est 6loign6i du chariot, et une support de
donnees,                               seconds branche reliee A la dite
extr6mite, cette - I dispositif de transport interne du module   seconde
branche s'etendant transversalement 3 de stockage comprend un dispositif
coulissant     Ia premiere, destin6 A faire coulisser un support de donneos
to  - la seconds branche.porte des e6lments de parallilement 3 la paroi
anterieure du module de  signalisation destines a signaler la position
hori- stockage dans le magasin et hors de celui-ci entre  zontale corrects
d'un support de donnees, Il position de stockage et une position d'extrac-
- pour chacun des bras d6tacteurs en subs- don situ6e dans l'espace de
transport,            tance en L, au moins une partie de la premiere - le
depositif de transport interne comprend   is   branche, qui est situ6e plus
pris de la seconds un dispositif de prehension destini A saisir le
branch,. pout pivoter entre une position de d6tec, support de donnees dans
lespace de transport, et  tion et une position .dcal6e dans laquelle un -
Is dispositif de transport inteme comprend     support  de  donn6es  pout
Atre  deplace un dispositif de translation destini a deplacer un
horizontaiement sans Atre gAne par le bras detec- support de donnees saisi
dans le sins do la   20   tour, et profondieur du module de stockage entre
la posi-    -pres de l'avant du module de stockage est tion d'extraction et
une position de transfert,   disposee une came anterieure et, 3 l'arriere
du caract6rise en co quo:                          module de stockage, une
came posterieure qui, - les supports de donnees sont des disques
pendant le deplacement du chariot du module de comportant une premiere
couche d"enregistre-   2S   stockage vers I'avant ou vers l'arriere,
respec- ment sur une premiere face et une seconds         tivement
cooperent avec la partie pivotante du couche d'enregistrement sur une
seconds face, et  bras detecteur en substance en L qui est dirigee - Is
dispositif de transport interne comprend   vers le- cote en question afin
de faire passer le un dispositif d'indinaison qui pout pivoter dans  brap
do la position de detection a la position deux directions pour incliner un
disque dans   30    decal6e. I'espace de transport de 90 dans un premier
sins    9. Systime modulaire de stockage de donnees ou de 90 dana un second
sens oppose au pre-      suivant la revendication 1, Is dispositif de
trans- mier, afin de transf6rer Is disque dans la position  port externe
comprenant un dispositif de guidage de transfort dans une premiere ou dans
une        vertical a l'arri4re de plusieurs modules empiles seconds
orientation inclines.               35    et un changeur qui est mobile
dans un sens 7. Systeme modulaire de stockage de donnees     vertical le
long du dispositif de guidage, ce chan- suivant la revendication 6, le
dispositif de trans-  gour etant pourvu d'un dispositif de retenue pour
lation dans Is module de stockage comprenant un   urn support de donn6es,
caracterise en ce quo: chariot de transport intirne, caracterise en co
-dans Is cas de plusiours modules disposes quo:
40   les uns pres des autres, les dispositif de transport -le dispositif
d'inclinaison eat monte sur is    externe comprend un dispositif de guidage
hori- chariot interne et incline les supports de donn6es  zontal A
l'arriere de la configuration de modules dans une position horizontale,
disposes les uns au-dessus des autres et les uns - sur le chariot, un bras
detecteur en substance  pres des autres, et en L est monteiet comports une
premiere branche   45  - le dispositif de guidage vertical entier est
reliee au chariot, cotte branche s'6tendant       mobile horizontalement le
long du dispositif de horizontalement dans Is direction du mouvement
guidage horizontal, de sorts que le changeur est A de translation du
chariot vers l'avant du module  Ia fois. mobile horizontalement et
verticalement le de stockage et compontant une extremite qui est   long du
dos de la configuration de modules. eloignee du chariot, et une seconds
branche   50    10. Dispositif modulaine de stockage de don- reliee A to
dite extemite, cette seconde branche  nees suivant la revendication 1, le
dispositif de s'etendant transversalement. A la premiere, et    transport
externe comprenant un chargeur qui est l-a seconds branche ports des
elements de        mobile le long du dos de plusieurs modules, ce
signalisation destines a signaler Ia position hori-  \  changeur comprenant
un dispositif de retenue zontale correcte d'un support de donnees.   55
pour un support de donnees, caractdrisd en ci 8. Systemo modulaire de
stockage de donnees      que le changeur est pourvu de deux dispositifs de
suivant Ia revendication 7, en combinaison avec   retenue pour deux
supports de donndes, afin de la revendication 4, caracterise en co quo:
permettre la permutation de deux supports de -sur le chariot interne est
prevu un second      donnees au dos d'un module. 60    


