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bres parallel, and closely adjacent, to said axis (9). Advantageously, the
back plane Is provided with This invention relates to an optical fibre back
second optical interface means for connecting on-bo- plane for telephone
exchange equipment such as     ard optical fibres to optical fibres leading
to the ex- transmission, switching and/or distribution equip-   5   change
equipment ment.                                                 In a
preferred embodiment, a first fibre storage Exchange equipment of this type
has a plurality  area is formed on the support member, the first fibre of
vertically-spaced shelves, each of which contains  storage area being
provided for storing spare incom- a plurality of vertically-positioned
cards carrying elec-  ing optical fibres, and a second fibre storage area
is tronic components. Aback plane is positioned behind   10  formed on the
support member, the second fibre stor- the cards of each shelf, the back
planes being provid-  age area being provided for storing spare on-board ed
with connectors for interfacing the cards with other  optical fibres. The
fibre storage areas may be posi- cards and with external cabling.
Typically, external  tioned on opposite sides of the support member. Con-
cabling is housed within vertical channels positioned  veniently, the or
each fibre storage area is provided at the sides of the shelves.
15  with at least one generally cylindrical boss whose ra- Conventionally,
external cabling Is co-axial, and  dius of curvature is at least equal to
the minimum this is generally satisfactory for exchange transmis-  bend
radius for the optical fibres stored in that area. sion equipment, that is
to any transmission equipment  Preferably, thefibre support means is
constituted for multiplexing bit streams for transmission over  by a tube
extending part way along the support mem- trunk and junction networks.
Nowadays, however, it  20   beradjacent to one edge thereof, said one edge
being is envisaged that such transmission equipmentwill in-  adjacent to a
hinge which constitutes the attachment corporate switching equipment, and
this leads to   means. The incoming optical fibres exiting the tube
problems in making interconnections with the back  may be guided towards
the first fibre storage area by planes. Basically, these problems arise
from the size  a curved channel whose radius of curvature is at least of
the connectors which are required for co-axial  25  equal to the minimum
bend radius for the incoming cable. Moreover, the problem is exacerbated by
the  optical fibres. Advantageously, the first fibre storage requirements
for such equipment to cope with in-   area Is positioned on the opposite
side of the support creased bit transmission rates.
member to the tube, the incoming optical fibres pass- One known way of
alleviating these problems is  ing from the curved channel to the first
fibre storage to use optical fibre cables instead of co-axial cables.  30
area via a slot formed in the support member. Apart from their increased
bandwidth, the advantage    The first-mentioned optical interface means may
of using optical fibres is that they are physically much  be positioned
within the first fibre storage area. Con- smaller than co-axial cable, and
so are easier to con-  veniently, the on-board optical fibres pass from the
nect to the back planes of exchange equipment Un-  first fibre storage area
to the second fibre storage fortunately, in conventional optical
technology, in-  35  area via said slot and via a second curved channel
coming optical fibres are exposed, and so must be  formed adjacent to the
second fibre storage area, the ruggedised. This leads to an increase in
effective fi-  radius of curvature of the second curved channel be- bre
size, and also to an approximately tenfold cost in-  ing at least equal to
the minimum bend radius for the crease. DE-3116869A describes exchange
equip-      on-board optical fibres. ment for handling optical f ibre
cables according to the   40  Advantageously, the support member is
provided precharacterising portion of claim 1.              with optical
components such as couplers, switches, The aim of the invention is to
provide an optical  WDM devices or filters. These optical components fibre
backplaneforfeeding optical fibres toexchange  may be positioned within a
fibre storage area. equipment without requiring such optical fibres to be
Each of the on-board optical fibres may be guid- ruggedised.
45  ed towards a respective optical connector by a re- The present
Invention provides an optical fibre  spective guide means, the optical
connectors consti- back plane for connecting incoming optical fibres to
tuting the second optical interface means. Preferably, exchange equipment,
the optical fibre back plane   each of said guide means is constituted by
first and comprising a support member, attachment means for  second curved
guide surfaces, the first guide surfac- attaching the support member to the
exchange equip-  50  es being constituted by individual guide surfaces, and
ment and allowing pivotal movement of the support  the second guide
surfaces being constituted by a member about an axis, and optical interface
means  common guide surface, each of said guide surfaces for connecting the
incoming optical fibres to on-board  having a radius of curvature which is
at least equal to optical fibres, characterised in that the optical fibre
the minimum bend radius for the on-board optical fi- back plane is provided
with fibre support means for  55  bres. Advantageously, the first guide
surfaces are supporting the incoming optical fibres, the fibre sup-  formed
in a guide block made of machined aluminium port means extending parallel,
and closely adjacent,  or ABS. to said axis, so as to support said incoming
optical fi-  In a preferred embodiment, the support member 2  
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vacuum-formed plastics material such as  4 by a tube 12 which is fixed to
the back of the main polystyrene, the support member is fixed to a chassis
support member 5. The tube 12 extends about half made of steel, and the
optical connectors are fixed to  way along the lower edge of the back plane
4, and is the chassis.                                       parallel to
(and closely spaced from) the axis 9. Thus, Exchange equipment
incorporating optical fibre   5   when the back plane 4 is pivoted between
its normal back planes constructed in accordance with the in-  operating
position (vertical) and its "access" position vention will now be
described, by way of example,  (horizontal), the optical fibres 11 do not
undergo any with reference to the accompanying drawings, in    stress.
After the fibres 11 leave the tube 12, they are which: -
guided through a curved channel 13 and a slot 14 to Fig. 1 is a schematic
perspective view of the ex-  10  the front side of the back plane 4. The
curved channel change equipment, and shows one optical fibre  13 has a
radius of curvature of 35 mm, that is to say back plane;
the minimum bend radius of optical fibres. Fig. 2 is a perspective view of
the optical fibre  The front side of the back plane 4 (see Fig. 3) in- back
plane of Fig. 1;                          cludes a fibre storage area 15
and a pair of generally Fig.3 is perspective view of the optical fibre back
15  cylindrical bosses 16. The bosses 16 each have a ra- plane of Fig. I
looking in the direction of the arrow  dius of curvature of 35 mm. The area
15 is used for Ill of Fig. 2; and                             spare fibre
storage of incoming optical fibres (that is Fig. 4 is a perspective view of
the support plate  to say the optical fibres 11). The area 15 also consti-
of the optical fibre back plane.               tutes an optical interface
for Interconnecting incom- Referring to the drawings, Fig. 1 is a schematic
20  ing fibres 11 with on-board optical fibres (not shown). representation
of exchange equipment having both      The optical interface may be
constituted by any transmission and switching capabilities. The ex-   known
means for interconnecting optical fibres (for change equipment has five
shelves 1 (only one of   example single fibre or mass fusion splices,
single or which is shown) which are slidable into, and outof, the  multiple
fibre connectors, or single or multiple fibre framework of the exchange
equipment on guides (not  25  mechanical splices). The bosses 16, being of
mini- shown). Each shelf 1 has an electronic back plane 2  mum bend radius,
are used to guide the optical fibres and a plurality of cards 3 (only one
of which is shown).  to and from the optical interface, as well as to guide
Each of the cards 3 carries a plurality of electronic  the incoming fibres
11 from the slot 14, and to guide components for carrying out transmission
and/or    outgoing on-board fibres back through the slot. These switching
functions. The electronic back plane 2 of  30  outgoing fibres pass through
the slot 14 and round a each shelf 1 co-operates, in a manner described be-
curved channel 17 (see Fig. 2) formed in the back of low, with a respective
optical fibre back plane 4 (only  the support number 5. This channel 17
also has a ra- one of which is shown in Fig. 1).                  dius of
curvature of 35 mm. As the optical fibre back planes 4 are identical,  The
outgoing fibres then pass into a fibre storage only one of them will be
described in detail. Thus, re-  35  area 18, which is used for spare fibre
storage of on- ferring to Fig. 2, the optical fibre back plane 4 Is con-
board optical fibres. The fibre storage area 18 in- stituted by a main
support member 5 made of a va-  cludes a pair of generally cylindrical
bosses 19 which cuum-formed plastics material such as polystyrene, a  are
used to guide the on-board optical fibres around steel chassis (support
plate) 6, and a fibre guide  this storage area. Once again, the bosses have
a ra- member 7 made of machined aluminium or ABS. The  40  dius of
curvature of 35 mm. The fibre storage area 18 main support member 5 is
fixed to the chassis 6 by  may also house optical components and devices
(not means of double-sided adhesive tape or any other   shown), such as
couplers, switches, WDM devices or suitable adhesive. The chassis 6 is
pivotally attached  filters. to the framework of the exchange equipment by
The on-board optical fibres exit the storage area means of a hinge 8, the
pivotal axis 9 (see Fig. 1) of  45  18 via a curved channel 20 having a
radius curvature which Is generally horizontal and positioned at the  of 35
mm. The curved channel 20 leads to the fibre lower long edge of the optical
fibre back plane 4. This  guide member 7 which is formed with eleven fibre
pivotal mounting of the optical fibre back plane 4, per-  guides 21, each
of which has a curved guide surface mite the back plane to be pivoted down
from its nor-  21a. The curved guide surfaces 21a each have a ra- mal
operating position (shown in Fig. 1) through [err]  50  dius of curvature
of 35 mm. Each guide surface 21a to facilitate access to the components
associated  leads to a respective connector (not shown) fixed to with the
back plane.                               a top edge portion 6a of the
chassis 6. The optical fi- Optical fibres are fed to the optical fibre back
bres exiting the guide surfaces 21a are guided to the planes 4 via a
vertical cable run 10 provided at one  associated connectors by a curved
guide member22 side of the exchange equipment. Each back plane 4   55
whose radius of curvature is 35 mm. Each of the con- is associated with a
plurality of incoming optical fibres  nectors projects from the portion 6a
of the chassis 6 11 (only one of which is shown in Fig. 2). These fibres
for connection to a complementary connector (not 11 are guided from the
cable run 10 to the back plane  shown) associated with a respective card 3
of the cor- 
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1. Cut-outs 2a are formed in the as-  ment, the optical fibre back plane
could be enhanced sociated electrical back plane 2 to permit the comple-
by the inclusion of a free space optical waveguide mentary connectors to
make contact.                mounted In such a manner as to allow clock
and/or It will be apparent that this type of optical fibre  data
distribution between the cards 3. In this case back plane 4 will normally
reside behind its electronic   5   optical signals could be transmitted
from the wave- component shelf 1 in a sterile environment, that is to
guide to a receiver on an associated card 3 via a per- say the fibre and
components it houses are inacces-  spex rod fixed to the card. One end of
the perspex rod sible when the back plane is in its normal (vertical) op-
would be aligned with the receiver, the other end erating position. This
permits the use of secondary or  passing through a cut-out in the optical
fibre back primary coated fibres throughout the equipment  10  plane and
being in alignment with the waveguide. In housing. In particular, there is
no need for the incom-  practice, the waveguide runs at right-angles to the
re- ing optical fibres to be ruggedised, so there Is a sub-  ceiver, so
that the perspex rod must deflect the light stantial cost saving over prior
art optically-cabled ex-  it carries through [err]. This can be done by
cutting the change equipment.                                  waveguide
and surface of the rod at [err] and polishing Another advantage of the
optical fibre back plane   15  this cut surfacetoformatransparentsurface.
The rod 4 is that its three-dimensional moulding allows mini-  then acts as
a 'periscope' to reflect incoming light mum bend radius of fibre (35 mm
approximately) to be  through [err]. maintained from the fibre entry region
to the exit con- nectors, via the storage areas 15 and 18 and all Inter-
mediate regions. Moreover, by pivotally mounting the   20   Claims optical
fibre back plane 4 on its hinge 8, access for maintenance and installation
purposes is facilitated.  1. An optical fibre back plane (4) for connecting
in- Furthermore, because the incoming fibres enter the     coming optical
fibres (11) to exchange equip- back plane 4 substantially along the hinge
axis 9, this  ment, the optical fibre back plane (4) comprising pivoting
can occurwithout the fibres being terminated   25  a support member (5),
attachment means (8) for on the back plane undergoing any stress as a
result    attaching the support member (5) to the ex- of the pivoting
movement of the back plane.            change equipment and allowing
pivotal move- The optical fibre back plane 4 can be manufac-     ment of
the support member(5) about an axis (9), tured on the bench, or in the
factory, to any given    andoptical interfacemeansforconnecting the in-
specification. No field installation work is required,  30  coming optical
fibres (11) to on-board optical fi- except for connection to the incoming
optical fibres   bres, characterised in that the optical fibre back via the
optical interface. Installation of optical fibre in-  plane (4) is provided
with fibre support means puts to exchange equipment is, therefore,
simplified.  (12) for supporting the incoming optical fibres, Moreover, the
optical fibre back plane can be a stan-  the support means extending
parallel, and close- dard item which can be used in many different types
35  ly adjacent, to said axis (9), so as to support said of exchange
equipment; the back plane being adapt-    incoming optical fibres parallel,
and closely adja- able to different situations by the incorporation of dif-
cent, to said axis (9). ferent optical components and devices, and by using
different numbers of exit connectors.              2. A back plane as
claimed In claim 1, wherein the Itwill be apparentthatthe opticalfibre
backplane   40  back plane (4) is provided with second optical in-
described above would be modified in a number of      terface means for
connecting on-board optical fi- ways. For example, the entire back plane
(including    bres to optical fibres leading to the exchange the fibre
guide member 7 and the chassis 6) could be   equipment. moulded In one
piece from a suitable plastics materi- al. Also, the optical interface
between the Incoming fi-  45  3. A back plane as claimed in claim 1 or
claim 2, bres and the on-board fibres could be positioned in    wherein a
first fibre storage area (15) is formed any convenient site on either side
of the back plane.  on the support member (5), the first fibre storage
Similarly, the optical interface between the on-board  area (15) being
provided for storing spare incom- fibres and the cards need not be in the
form of com-  ing optical fibres (11). plementary optical connectors, but
would take the   50 form of pigtails, in which case ruggedised optical fi-
4. A back plane as claimed in any one of claims 1 bres would be used. In
afurthermodification, the opt-  to 3, wherein a second fibre storage area
(18) Is ical components (such as couplers, switches, WDM      formed on the
support member(5), the second fi- devices orfilters) could be stored in a
dedicated stor-  bre storage area (11) being provide for storing age area
instead of in the storage area 18. In this  55  spare on-board optical
fibres. case, the back plane moulding would be appropriately 



modified to form this dedicated storage area.      5. A back plane as
claimed In claim 4 when appen- in a particularly advantageous modified
embodi-    dent to claim 3, wherein the first and second fibre 4    5
EP 0 467 940 B1                     6 responding shelf 1. Cut-outs 2a are
formed in the as-  ment, the optical fibre back plane could be enhanced
sociated electrical back plane 2 to permit the comple-  by the Inclusion of
a free space optical waveguide mentary connectors to make contact.
mounted in such a manner as to allow clock and/or It will be apparent that
this type of optical fibre  data distribution between the cards 3. In this
case back plane 4 will normally reside behind its electronic   5   optical
signals could be transmitted from the wave- component shelf 1 in a sterile
environment, that is to  guide to a receiver on an associated card 3 via a
per- say the fibre and components it houses are inacces-  spex rod fixed to
the card. One end of the perspex rod sible when the back plane is In its
normal (vertical) op-  would be aligned with the receiver, the other end
erating position. This permits the use of secondary or  passing through a
cut-out In the optical fibre back primary coated fibres throughout the
equipment  10  plane and being in alignment with the waveguide. In housing.
In particular, there is no need for the Incom-  practice, the waveguide
runs at right-angles to the re- ing optical fibres to be ruggedised, so
there is a sub-  ceiver, so that the perspex rod must deflect the light
stantial cost saving over prior art optically-cabled ex-  it carries
through [err]. This can be done by cutting the change equipment.
waveguide and surface of the rod at [err] and polishing Another advantage
of the optical fibre back plane  15  this cutsurface to form
atransparentsurface. The rod 4 Is that its three-dimensional moulding
allows mini-  then acts as a 'periscope' to reflect incoming light mum bend
radius of fibre (35mm approximately) to be  through 900. maintained from
the fibre entry region to the exit con- nectors, via the storage areas 15
and 18 and all inter- mediate regions. Moreover, by pivotally mounting the
20   Claims optical fibre back plane 4 on its hinge 8, access for
maintenance and installation purposes is facilitated.  1. An optical fibre
back plane (4) for connecting in- Furthermore, because the incoming fibres
enter the     coming optical fibres (11) to exchange equip- back plane 4
substantially along the hinge axis 9, this  ment, the optical fibre back
plane (4) comprising pivoting can occurwithout the fibres being terminated
25  a support member (5), attachment means (8) for on the back plane
undergoing any stress as a result    attaching the support member (5) to
the ex- of the pivoting movement of the back plane.            change
equipment and allowing pivotal move- The optical fibre back plane 4 can be
manufac-     ment of the support member (5) about an axis (9), tured on the
bench, or in the factory, to any given    and optical
interfacemeansforconnecting the in- specification. No field installation
work is required,  30  coming optical fibres (11) to on-board optical fi-
except for connection to the incoming optical fibres   bres, characterised
In that the optical fibre back via the optical interface. Installation of
optical fibre in-  plane (4) Is provided with fibre support means puts to
exchange equipment is, therefore, simplified.  (12) for supporting the
incoming optical fibres, Moreover, the optical fibre back plane can be a
stan-  the support means extending parallel, and close- dard item which can
be used in many different types   35  ly adjacent, to said axis (9), so as
to support said of exchange equipment; the back plane being adapt-
incoming optical fibres parallel, and closely adja- able to different
situations by the incorporation of dif-  cent, to said axis (9). ferent
optical components and devices, and by using different numbers of exit
connectors.              2. A back plane as claimed in claim 1, wherein the
Itwill be apparentthat the opticalfibre back plane   40  back plane (4) is
provided with second optical in- described above would be modified in a
number of      terface means for connecting on-board optical fi- ways. For
example, the entire back plane (including    bres to optical fibres leading
to the exchange the fibre guide member 7 and the chassis 6) could be
equipment. moulded in one piece from a suitable plastics materi- al. Also,
the optical interface between the incoming fi-  45  3. A back plane as
claimed in claim 1 or claim 2, bres and the on-board fibres could be
positioned in    wherein a first fibre storage area (15) is formed any
convenient site on either side of the back plane.  on the support member
(5), the firstfibre storage Similarly, the optical interface between the
on-board  area (15) being provided for storing spare incom- fibres and the
cards need not be in the form of com-   ing optical fibres (11). plementary
optical connectors, but would take the   50 form of pigtails, in which case
ruggedised optical fi-  4. A back plane as claimed in any one of claims 1
bres would be used. In a further modification, the opt-  to 3, wherein a
second fibre storage area (18) is ical components (such as couplers,
switches, WDM       formed on the support member (5), the second fi-
devices orfilters) could be stored in a dedicated stor-  bre storage area
(11) being provide for storing 



age area instead of in the storage area 18. In this  55  spare on-board
optical fibres. case, the back plane moulding would be appropriately
modified to form this dedicated storage area.      5. A back plane as
claimed in claim 4 when appen- In a particularly advantageous modified
embodi-    dant to claim 3, wherein the first and second fibre 4    7
EP 0 467 940 B1                8 storage areas (15, 18) are positioned on
opposite  14. A back plane as claimed In claim 2, or in any one sides of
the support member (5).                   of claims 3 to 13 when appendant
to claim 2, wherein each of the on-board optical fibres is 6. A back plane
as claimed in any one of claims 3     guided towards a respective optical
connector by to 5, wherein the or each fibre storage area (15   5  a
respective guide means (21, 22), the optical or 18) is provided with at
least one generally cyl-  connectors constituting the second optical inter-
indrical boss (16 or 19)whose radius of curvature  face means. is at least
equal to the minimum bend radius for the optical fibres stored in that
area.        15. A back plane as claimed in claim 14, wherein 10  each of
said guide means (21, 22) is constituted 7. A back plane as claimed in any
of claims 1 to 6,   by first and second curved guide surfaces (21, wherein
the fibre support means (12) is oonstitut-  22), thefirstguide surfaces
(21a) being constitut- ed by a tube extending part way along the sup-
ed by individual guide surfaces, and the second port member (5) adjacent to
one edge thereof,     guide surfaces being constituted by a common said one
edge being adjacent to a hinge which   15  guide surface (22), each of said
guide surfaces constitutes the attachment means.                 (21 a, 22)
having a radius of curvature which is at least equal to the minimum bend
radius for the 8. A back plane as claimed in claim 7, wherein the
on-board optical fibres. incoming optical fibres (11) exiting the tube (12)
are guided towards the first fibre storage area   20  16. Aback plane as
claimed in claim 15, wherein the (15) by a curved channel (13) whose radius
of     first guide surfaces (21a) are formed in a guide curvature Is at
least equal to the minimum bend    block made of machined aluminium or ABS.
radius for the incoming optical fibres (11). 17. A back plane as claimed in
any one of claims 1 9. A back plane as claimed in claim 8, wherein the   25
to 16, wherein the support member (5) is made of first fibre storage area
(15) Is positioned on the  a vacuum-formed plastics material such as poly-
opposite side of the support member (5) to the     styrene. tube (12), the
incoming optical fibres (11) passing from the curved channel (13) to the
first fibre  18. A back plane as claimed in any one of claims 1 storage
area (15) via a slot(14)formed in thesup-  30  to 17, wherein the support
member (5) is fixed to port member (5).                                  a
chassis made of steel. 10. A back plane as claimed in any one of claims 3
to 9, wherein thefirst-mentioned optical interface  Patentansprfiche means
is positioned within the first fibre storage   35 area (15).
1. Verdrahtungsplatte (back plane) (4) fr optische Fasern, zurn Verbinden
von ankommenden opti- 11. A back plane as claimed in claim 9, or in claim
10  schen Fasern (11) mit elner Vermittlungseinrich- when appendant to
claim 9, wherein the on-board   tung, welche umfaft sin Tragerorgan (5),
emn Be- optical fibres pass from the first fibre storage   40
festigungsmittel (8) zum Befestigen des Triger- area (15) to the second
fibre storage area (18) via  organs (5) an der Vermittlungseinrichtung, das
said slot (14) and via a second curved channel     esne Schwenkbewegung des
TrAgerorgans (5) (17) formed adjacent to the second fibre storage   um eine
Achse (9) erm5glicht, und sin optisches area (18), the radius of curvature
of the second   Schnittstellenmittel zum Verbinden der ankom- curved
channel (17) being at least equal to the   45  menden optischen Fasern (11)
mit optischen Fa- minimum bend radius for the on-board optical fi-  sern
auf der Platine, bres.                                             dadurch
gokennzelchnot, daS die Verdrahtungsplatte (4) mit einem Fasertrg- 12. A
back plane as claimed in any one of claims 1    germittel (12) zum Tragen
der ankommenden op- to 11, wherein the support member (5) is provided   5o
tischen Fasern versehen ist, das parallel und eng with optical components
such as couplers,          benachbart zu derAchse (9) verlluft, um die an-
switches, WDM devices or filters.                  kommenden optischen
Fasern parallel und eng benachbart zur Achse (9) zu tragen. 



13. Aback plane as claimed in claim 12 when appen- dant to claim 3 or claim
4, wherein the optical  5s   2. Verdrahtungsplatte nach Anspruch I mit
einem components are positioned within a fibre storage   zwelten optischen
Schnittstellenmittel zum Ver- area (15 or 18).
binden von optischen Fasern auf der Platte mit optischen Fasern, die zur
Vermittlungseinrich- 5    9                   EP 0 467 940 B1
10 tung ffhren.                                       bis 9, be! derdas
erstgenanntb optische Schnlttstellen- 3. Verdrahtungsplatte nach Anspruch I
oder 2,          mittel im ersten Faserspeicherbereich (15) ange- bei der
sin erster Faserspeicherbereich (15) am    ord net ist Tragerorgan (5)
gebildet !st und vorgesehen ist,   s um sine Reserve von ankommenden Fasern
(11)     11. Verdrahtungsplatte nach Anspruch 9 oder An- zu speichern.
spruch 10 in Verbindung mit Anspruch 9, bel der die optischen Fasern der
Platte vom er- 4. Verdrahtungsplatte nach einem derAnspriche I        sten
Faserspeicherbereich (15) zum zweitn Fa- bis 3,
10      serspeicherbereich (18) durch den Schlitz (14) beo der ein zweibtr
Faserspeicherbereich (18) am   und eonen zweiten gekrummten Kanal (17)
Ober- Tragerorgan (5) gebildet ist und vorgesehen Ist,   gehen, der dem
zwelten Faserspeicherbereich urn eine Reserve von optischen Fasern der
Plat-    (18) benachbart gebildet lot und desson KrOm- to zu speichern.
mungsradlus wenigstons gleich dem Minimal- 15      krimmungaradius
deroptischen Fasern der Plat- 5. Verdrahtungsplatte nach Anspruch 4 In
Verbin-      to Ist. dung mitAnspruch 3, bel der der erste und der zweibt
Faserspeicher-  12. Verdrahtungsplatte nach elnem der Anspruche 1 beroich
(15, 18) auf entgegengesetzton Selten      bis 11, des Tragerorgans (5)
angeordnet sind.      20      be! der das Tragerorgan (5) mit optischen
Kom-                                                            ponentbn
wie Kopplern, Schaltern, Welienlan- 6. Verdrahtungsplattb nach einem der
Anspruche 3       genmultiplexern oder Filbtrn versehen ist bis 5, be! der
der odor Jeder Faserspeicherbereich (15  13. Verdrahtungsplatte nach
Anspruch 12 in Verbin- oder 18) mit wenigastns einem im wesentlichen   26
dung mit Anspruch 3 oder 4, zylindrischen Vorsprung (16 oder 19) versehen
be! der die optischen Komponenton in einem Fa- !st, dessen Krummungsradius
wenigsatns gleich      serspeicherbereich (15 oder 18) angebrachtsind. dem
Minimalkrflmmungsradius der in diesem Be- relch gespelcherten optischen
Fasern Ist.       14. Verdrahtungsplattb nach Anspruch 2 oder einem 30
der Ansprflche 3 bis 13 in Verbindung mit An- 7. Verdrahtungsplatte nach
einem der Anspruche 1       spruch 2, bis 6,
bei der jede der optiachen Fasern der Platte beoder das Fasertragermittbl
(12) durch ein Rohr   durch sin entsprechendes Fuhrungsmittel (21, gebildet
st, das sich Ober oinen Teil des Trager-  22) zu einem entsprechenden
optischen Verbin- organs (5) zu einer Kanto desselben benachbart  35  der
gefrhrt wird, wobei die optischen Verbinder erstreckt, wobel diese eine
Kanto einem Schar-     die zweitn optischen Schnittstellenmittel bilden.
nier benachbart ist welches das Befestigungs- mittel biidet.
15. Verdrahtungsplatte nach Anspruch 14, bei der jedes der Fflhrungsmittol
(21, 22) durch 8. Verdrahtungsplatte nach Anspruch 7,        40       erste
und zweite gekrfmmtb F~hrungsoberflg- bel der die des Rohr (12)
verlassenden ankom-      chen (21, 22) gebildet its wobei die ersten Filh-
menden optischen Fasern (11) zum ersten Fa-        rungsoberflachen (21a)
durch individuelle Fih- serspeicherbereich (15) durch einen gekrfImm-
rungsoberflachen gebildet sind und die zweiten ton Kanal (13) zugefoihrt
werden, dessen KrOm-     F(Ihrungsoberflachen durch elne gemeinsme
mungsradlus wenigstens gleich dem Minimal-  46     F~hrungsoberflache (22)
gebildet sind, wobeije- krummungsradius der ankommenden optischen
de der Ffhrungsoberflachen (21a, 22) eonen Fasern (11) ist.
KrOmmungsradius hat, der wenigatons gielch dem Minimaikrrlmmungsradius
deroptischen Fa- 9. Verdrahtungsplattb nach Anspruch 8,
sern der Platte ist bei der der ersat Faserspeicherberelch (15) auf  50 der
dem Rohr (12) entgegengesetzten Seibe des   16. Verdrahtungsplatte nach
Anspruch 15, 



Tragerorgans (5) angeordnet ist und die ankom-     bel der die ersten
Ffhrungsoberflachen (21a) in menden optischen Fasern (11) vorn gekrilmmten
einem aus gefrmstm Aluminium oderABS herge- Kanal (13) zum erston
Speicherbereich (15)         steliten Fiihrungsblock gebildet sind. durch
einen im  Tragerorgan (5) gebildeten  66 Schlitz (14) Obergehen.
17. Verdrahtungsplatte nach einem der AnsprOche 1 bis 16, 10.
Verdrahtungsplatte nach einem der Ansprfiche 3     bei der des Trigerorgan
(5) aus einem vakuum- 6 1 1~llcI ll 111111 11 111 I!11    11
EP 0 467 940 B1                 12 geformten Kunststoffmaterial wie etwa
Polysty-     vendications 3 a 5, dans lequel la ou chaque zone rol
hergestelit ist.                               de rangement de fibres (15
ou 18) est munie d'au moins un bossage g6neralement cylindrique (16 18.
Verdrahtungsplatte nach einem derAnspruche 1       ou 19) dont le rayon de
courbure est au moins bis 17,                                    5
6gal au rayon de cintrage minimum admissible bei dem das Trigerorgan (5) an
einem aus Stahl     pourlosfibresoptiques rangees dans cettezone.
hergestellton Chassis befestigt ist. 7. Panneau arriere solon l'une
quelconque des re- vendications I a 6, dans lequel le moyen de sup-
Revendlcatlons                                10       port de fibres (12)
est constitue d'un tube s'6ten- dant sur une partie de la longueur de
l'6l6ment de 1. Panneau arriere pour fibres optiques (4) permet-   support
(5) A proximiti d'un bord de celul-ci, ledit tant de raccorder des fibres
optiques entrantbs    un bord etant A proximit6 d'une charnibre qui (11) a
un equlpement de central, le panneau        constitue le moyen de fixation.
arriere pour fibres optiques (4) comprenant un   15 el6ment de support (5),
des moyens de fixation  S. Panneau arriere solon la revendication 7, dans
(8) pour fixer l'element de support (5) a l'equipe-  lequel les fibres
optiques entrantes (11) sortant ment de central et permettre le deplacement
pi-    du tube (12) sont guid6es vers la premiere zone votantde l'elementde
support(5) autourd'un axe     de rangement do fibres (15) par un canal
incurv6 (9), et des moyens d'intbrfaco optique pour rac-  20  (13) dont le
rayon de courbure est au molns egal corderlesfibres optiques entrantes (11)
A desfi-   au rayon de cintrage minimum admissible pour bros optiques sur
carte, caracteris6 on ce quo le  les fibres optiques entrantos (11).
panneau arribre pour fibres optiques (4) ost muni de moyens de support de
fibres (12) destin6s a  9. Panneau arriere solon la revendicatlon 8, dens
supporter les fibres optiques entrantes, les  25   lequel la premiere zone
de rangement de fibres moyens de support s'etndant parallblement au-
(15) est positionnee sur le c~t6 oppose de l'616- dit axe et A proximit6
immediate dudit axe (9), de  ment de support (5) par rapport au tube (12),
les maniere A supporter lesdites fibres optiques en-   fibres optiques
entrantes (11) passant du canal trantes paralliles et A proximit6 imm6diatb
dudit  incurv6 (13) A la premiere zone de rangement de axe (9).
30      fibres (15) via une fonts (14) formee dens l'616- ment de support
(5). 2. Panneau arriere solon la revendlcation 1, dans loquel le panneau
arribre (4) est muni de seconds  10. Panneau arriere solon l'une quelconque
des re- moyensd'interfaceoptique pour raccorderdesfi-      vendications 3 A
9, dans lequel Is moyen d'lnter- bros optiques sur carte A des fibres
optiques me-  35  face optique cite en premier est positionne A I'in- nant
a l'equipement de central.                    t6rieur de la premiere zone
de rangement de f I- bres (15). 3. Panneau arriere selon la revendication 1
ou la re- vendication 2, dans lequel une premiere zone de  11. Panneau
arriere solon la revendication 9, ou se- rangementde fibres (15)
estform6esurl'6l6ment  40  Ion la revendication 10 lorsqu'elle d6pend de la
desupport(5),Iapremierezonederangementde           revendication 9, dans
lequel les fibres optiques fibres (15) etant prevue pour ranger des fibres
sur carte passent de la premiere zone de range- optiques entrantes de
rechango (11).               ment de fibres (15) A la seconds zone de
range- ment de fibres (18) via ladite fente (14) et via un 4. Panneau
arribre solon l'une quelconque des re-  45  second canal lncurve (17) forme
A proximit6 de vendicatlons 1 A 3, dans lequel une second         la
aseconde zone de rangement de fibres (18), le zone de rangement de fibres
(18) est form6e sur    rayon de courbure du second canal incurve (17)
I'element de support (5), la seconds zone de ran-  6tant au moins 6gal au
rayon de cintrage mini- 



gement de fibres (18) 6tant pr6vue pour ranger     mum admissible pour los
fibres optiques sur car- des fibres optiques sur carte de rechange.  50
te. 5. Panneau arribre solon la revendicatlon 4 lors-  12. Panneau arriere
solon l'une quelconque des re- qu'elle depend de la revendication 3, dans
loquel  vendications I A 11, dans loquel l'6l6ment de sup- les premiere at
seconde zones de rangement de      port (5) est muni de composants optiques
tels fibres (15, 18) sont positionn~es sur des cbths  55  que des
coupleurs, des commutateurs, des dis- opposes de l'el6ment de support (5).
positifs de multiplexage par difference de Ion- guour d'ondes ou des
filtres. 6. Panneau arriere solon l'une quelconque des re- 7 I lCl L11111
SlIIIi11    13                  EP 0 467 940 B1                14 13.
Panneau arribre solon la revendication 12 lors- qu'elle depend de la
revendication 3 ou de la re- vendication 4, dans lequel les composants
opti- ques sont positionn6s A l'int~ribur d'une zone de rangement de fibres
(15 ou 18).            5 14. Panneau arriere solon la revendication 2, ou
l'une quelconque des revendlcations 3 A 13 lorsqu'el- les d6pendent de la
revendication 2, dans lequel chacune des fibres optiques sur carte est
guid~e   10 vers un connecteur optique respectif par un moyen de guldage
respectif (21, 22), les conneo- tours optiques constituant le second moyen
d'in- terface optique. 15 15. Panneau anriero solon la revendication14,
dans loquel chacun desdits moyens de guidage (21, 22) est constitu6 de
premieres et secondes sur- faces de guidage incurvees (21, 22), los premib-
res surfaces de guidage (21 a) 6tant constituies   20 de surfaces de
guidage individuelles, et les so- condos surfaces de guidage 6tant
constituoes d'une surface de guidage commune (22), chacu- no desditbs
surfaces de guidage (21a, 22) pr6- sentant un rayon de courbure qui est au
moins  25 egal au rayon de cintrage minimum admissible pour les fibres
optiques sur carte. 16. Panneau arriere solon la revendication 15, dans
lequel les premieres surfaces de guidage (21a)  30 sont formees dans un
bloc de guldage fait d'alu- minium usine ou d'ABS. 17. Panneau arriere
solon l'une quelconque des re- vendications I a 16, dans loquel l'elementde
sup-  35 port (5) est fait d'un materiau plastique forme sous vide tel quo
du polystyrene. 18. Panneau arriere solon l'une quelconque des re-
vendications I a 17, dans lequel l'el6mentdesup-  40 port (5) est fix6 A un
chassis fait d'acier. 45 50 55    


