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techniques providing the flexibility of permitting a var- lety of different
types of tests to be performed. The present invention relates generally to
hubs    DE-A-3544137 discloses a known optical off-line for fiber optic
data communication networks and,    testing method wherein off-line testing
is performed more particularly; to afiberoptic hub having an off-line   5
by directly connecting an optical fiber between its self-diagnostic and
cable test capability and to a  input and output ports. However, no
application to a method for testino fiber optic hubs.                hubbed
optical network is mentioned In this docu- Fiber optic cable possesses a
number of import-  ment. ant advantages over coaxial electrical cable and
other  The present invention provides a fiber optic hub hardwire data
transmission mediums which make it  10  for local area networks and
otherdata communication desirable for use in local area networks and other
data  systems which Include an internal self-diagnostic and communication
systems. For example, fiber optic    cable test capablity to permit
effective off-line testing cable is immune to electromagnetic noise and
other  of the hub and of fiber optic cable connected to the types of
interference that often affect hardware sys-  hub without it being
necessary to Incorporate the hub tems. Also, because fiber optic cable
carries no elec-  15  Into a data communication network. tricity, fiber
optic systems are often more reliable and  According to one aspect of the
invention a fiber insensitive to cable damage than hardwire systems.  optic
hub for a data communication network com- In addition, unlike the signal on
a hardwire cable, the  prises a plurality of optical interfaces, each of
which signal on a fiber optic cable normally cannot be tap-  includes an
optical receiver section and an optical ped off or diverted without the
interception being   20  transmitter section, and hub-processing circuitry
elec- noticed, thus providing fiber optic systems with a gre-  trically
connected to the optical Interfaces for proces- ater degree of security.
sing data signals received by the optical receiver A local area network
(LAN) functions to Intercon-  section of one of the optical Interfaces and
for provi- nect a plurality of personal computers or other elec-  ding
processed data signals to the transmitter sec- tronic devices such that the
various devices can   25   tions to be transmitted thereby, characterized
In that communicate with one another over the network. A    the hub is
adapted for off-line testing of the hub and typical fiber optic LAN
includes a plurality of remote  fiber optic cables connected thereto by the
inclusion optical interfaces which interface a plurality of remote  of a
test signal source for generating a test signal to "nodes to one or more
fiber optic hubs, for example,  be transmitted from the transmitter section
of at least as disclosed in an article by C.A. Brackett, in ICC '86   30
one of the optical interfaces, and a test signal detector paper, June
22-25, 1986, at page 54.4.2, first para-  for detecting the transmitted
test signal received by graph, and in figure 3 thereof. Each remote node
may  the receiver section of any of the optical interfaces, include, for
example, a personal computer (PC) inter-  said test signal detector
including means for detecting faced with a LAN controller, and each hub
includes a  when the received test signal differs from the transmit-
plurality of hub optical Interfaces connected to  35  ted test signal and
for thereupon generating an error appropriate hub LAN processing circuitry.
Each    signal. remote optical interface and each hub optical inter-   In
accordance with a presently preferred embodi- face includes an optical
receiver section and an opti-  mentofthe Invention, thetestsignal source
generates cal transmitter section; and as known to those skilled  a test
signal which comprises a continuous stream of in the art data from a remote
node is transmitted by   40  pulses; and the test signal detector monitors
the the transmittersection of Its associated remote optical  received test
signal and Includes means for detecting interface to the receiver section
of a corresponding  the occurrence of a missed pulse in the received test
hub optical interface over a length of fiber optic cable,  signal
indicating a defect in the optical Interface being processed by the hub LAN
circuitry, and then retrans-  tested. The test signal detector further
includes mitted over the network by the transmitter sections of  45  means
for illuminating an error indicator light emitting the hub optical
interfaces.                         diode on the hub housing for notifying
the technician An important Inadequacy of many known fiber     when a
defect has been detected. optic hubs is that they are not capable of being
easily  Preferably, the test signal is derived from a jam- tested for
proper operation without being first Installed  ming signal generator which
Is normally incorporated Into a data communication network and connected to
50  into the hub-processing circuitry to generate a jam- personal computers
or other external devices via the  ming signal if data signals are received
by two ormore network. Testing of the hub at this level is not fully  hub
optical interfaces simultaneously. satisfactory because it requires that
the technician be  The hub may Include a first test mode In which the
capable of operating computer terminals or other    test signal is
transmitted by the transmitter section of external devices and, in many
case, renders defects  55 each optical interface, and a second test mode In
in the hub more difficult to Identify.              which the test signal
Is transmitted from the transmit- The testing of fiber optic hubs with
Integral test  ter section of only a single optical interface, the selec-
functions leads to more efficient manufacturing    ted test mode depending
on the nature of the test to 2    
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test the transmitter and receiver      ing of the fiber optic hub. sections
of the hub optical interfaces, for example, the  FIGURE 1 schematically
Illustrates a one-tier -- hub may be operated in the first test mode such
that  fiber optic local area network incorporating a fiber the test signal
is transmitted from the transmitter sec-  optic hub having internal test
capacity according to a tion of each optical interface. A fiber optic cable
may   5   presently preferred embodiment of the Invention. The be looped
back from the transmitter section of any  local area network (LAN) is
generally designated by interface to the receiver sections of any other
inter-  reference numeral 15 and includes a plurality of face. Any defect
ih an interface results in the error ndi-  remote optical interfaces
28a-28p which are adapted cator light emitting diode being energized.
to interface sixteen remote nodes 20a-20p to a fiber In accordance with a
further embodiment of the   10  optic hub 10 via fiber optic cables (not
shown) con- invention, the fiber optic hub can be used to sort out  necting
the remote Interfaces to the hub. Each remote pre-installed cables, to
check connector polarity of  node may comprise, for example, a conventional
per- pre-installed cables, and to evaluate the loss limi-  sonal computer
(PC) 25 such as an IBM Personal tation of connectorized fiber optic cable.
Computer Interfaced with a local area network control- The fiber optic hub
of the invention can also be   15  ler 27 such as an Intel 82588 LAN
Controller. used to test an upper tier hub response Initiated by a  Hub 10
contains sixteen optical Interfaces 30a- lower tier hub in a two-tier
network.                30p which correspond to the remote optical
interfaces According to another aspect of the invention there  28a-28;, and
suitable LAN processing circuitry 32 is provided a method of testing a
fiber optic hub for a  electrically connected bidirectionally to each hub
opti- data communication network off-line from said net-  20  cal Interface
30a-30p. work, said fiber optic hub comprising a plurality ofopti-  Each
hub optical interface 30a-30p includes an cal interfaces, each of which
Includes a transmitter  optical receiver section 36 and an optical
transmitter section and a receiver section, and hub-processing   section
37. Similarly, each remote optical interface circuitry coupled to the
optical Interfaces for proces-  includes an optical receiver section 38 and
an optical sing data signals received by the receiver section of  25
transmitter section 39. Data signals transmitted from one of the optical
Interfaces and for providing the pro-  any node via transmitter section 39
of its associated cessed data signals to the transmitter sections to be
optical interface is received by receiver section 36 of transmitted
thereby, characterized in that, In order to  the corresponding hub optical
interface and provided provide off-line testing of the hub and fiber optic
to hub LAN processing circuitry 32. Hub LAN proces- cables connected
thereto, the method includes the   30  sing circuitry 32 Includes pulse
regenerator or repea- steps of providing a test signal to be transmitted
from  ter circuits that echo the data signals received from the transmitter
sections of a least one of the optical  the node through the transmitter
sections of the interfaces, connecting a fiber optic cable from the
remaining hub optical interfaces to all the other nodes transmitter section
of one of said at least one optical  in the network as is known to those
skilled in the art. interfaces to the receiver section of one of the
optical  35  The optical receiver sections and the optical interfaces to be
tested, detecting the test signal  transmitter sections of hub optical
interfaces 30a-30p received by the receiver section of the optical Inter-
and hub LAN processing circuitry 32 may be of gen- face to be tested, and
generating an error indicator  erally conventional design and, thus, are
not des- signal when the received test signal differs from the  cribed in
detail herein. Basically, the optical receiver transmitted test signal
indicating a defect in the optical  40  section of each hub optical
Interface includes a suit- interface to be tested.
able light-sensitive receiverwhich receives the optical Further advantages
and specific details of the   signal transmitted from the transmitter
section of its invention will become apparent hereinafter in con-
corresponding remote optical interface, and approp- junction with the
following detalled description of a  riate circuitry which produces
corresponding electri- presently preferred embodiment.                 45
cal signals to be transmitted to the hub LAN The invention will now be
described by way of    processing circuitry. The optical transmitter
section of example with reference to the accompanying draw-     each hub
optical interface Includes circuitry which ingse in which:
receives digital data from the hub LAN processing cir- FIGURES 1 and 2 are
block diagrams schemat-      cuitry and which drives a light-emitting diode
to pro- cally illustrating single-tier and two-tier fiber optic  so   duce
digitallyencoded optical signalsfortransmission local area networks,
respectively, to assist in  over fiber optic cables to the receiver
sections of understanding the present Invention;             remote optical
interfaces of the other nodes in the net- FIGURES 3A and 3B are an
electrical schematic    work. The circuitry of a suitable hub optical
interface diagram illustrating the details of the test signal  (and of a
suitable remote optical interface) is des- source and the test signal
detector circuitry of a   55   cribed in detail in US-A-4903338 entitled
"Optical fiber optic hub according to a presently preferred  Interface",
which patent is hereby incorporated by embodiment of the invention; and
reference. FIGURE 4 illustrates the front panel of the hous-    Figure 2
schematically illustrates a two-tier fiber 3    



5                   EP 0 315 331 B1                 6 optic local area
network generally designated by   path of the data that is normally
received and proces- reference numeral 35. Two-tier LAN 35 comprises a  sed
by hub LAN processing circuitry 32 at gate 71 pins second tierfiber optic
hub 45 and sixteen first tier fiber  9 and 10. The output of gate 71 on
line 72 thus com- optic hubs 50a-50p. Each first tier hub 50a-50p
prises a continuous stream of pulses which are trans- includes sixeen
optical Interfaces 30a-30p identical   5   mitted to the light emitting
diode drivers of the to those illustrated in Figure 1, and conventional hub
transmitter sections of the hub optical Interfaces LAN processing circuitry
32 identical with that illus-  which are described in detail in the
above-referenced trated in Figure 1 and electrically connected bidirec-
US-A-4903338. tionally to the hub optical Interfaces 30a-30p. Fifteen  As
shown in Figure 4, the hub is carried within a optical interfaces of each
first tier hub 5-a-50p inter-  10  housing 102 having a switch 105 which
can be set to face with fifteen corresponding remote optical Inter-  a
plurality of hub-operating positions including a first faces 52a-52p. One
optical interface of each first tier  test mode in which the test signal is
simultaneously hub 50a-50p provides a dedicated interface with a
transmitted from each of the hub interfaces 28a-28p, corresponding optical
Interface of second tier hub 45.  and a second test mode in which the test
signal is Second tier hub 45 includes sixteen optical Inter-  15
transmitted from only one predetermined hub Inter- faces 30a-30p identical
to those in first tier hubs 50a-  face depending on the nature of the test
to be perfor- 50p. Each second tier hub optical interface 30a-30p  med. In
a test mode, the output of the transmitter interfaces one first tier hub
50a-50p to second tier hub  section of a hub optical Interface comprises a
continu- 45 through the corresponding dedicated optical inter-  ous bit
stream which can be optically transmitted over faces of first tier hubs
50a-50p. Second tier hub 45   20   a fiber optic cable connected to the
Interface. also includes conventional hub LAN processing cir-     Figures
3A and 3B also Illustrate the test signal cuitry 32 identical to that
illustrated in Figure 1.  detector circuitry which has been incorporated
into it will be appreciated that two-tier LAN 35 of Fig-  hub 10 of the
present invention. The detector circuitry ure 2 permits up to 240 remote
nodes to be linked  Is generally designated by reference numeral 80; and
together. it should also be appreciated that an even   25   when the hub is
operating in a test mode, all incoming greater number of nodes may be
linked by increasing  data from the received section of a hub optical
Inter- the number of tiers of the LAN or by providing hubs  face is passed
through gate 81 pins4 and 5 to clear having a greater number of optical
interfaces and that  counter 82. Counter 82 is docked by oscillator 81 the
present invention should not be limited to any par-  which is used to
generate the test signal. Counter 82 ticular LAN arrangement or hub
capacity.       30  and a gate 83 together form a missing pulse detector As
is known to those skilled in the art, hub LAN  for a signal received by a
receiver section of a hub processing circuitry 32 typically Includes a
collision  optical interface. A missed pulse in a received signal detector
for detecting if signals are received through  allows counter 82 to advance
by five counts which more than one hub optical Interface simultaneously,
advance is detected at gate 84 and results in a trigger and a jamming
signal generator that generates a jam-  35  pulse for one shot 86. The
trigger pulse olluminates an ming signal which is transmitted to each node
when,  error indicator light emitting diode 87 on front panel and only
when, a collision is detected. In accordance  101 of hub housing 102
(Figure 4) for approximately with the present invention, the jamming signal
100 ms to indicate the presence of a missed pulse generator normally
Incorporated into hub LAN cir-   and, hence, to notify a technician of a
defect In the cir- cultry 32 is used to derive a test signal which, when
40  cultry of the optical interface of the hub being tested. the hub Is
operated in a test mode, provides an effec-  With the present invention, a
plurality of tests can tive means for testing the transmitter and receiver
be efficienlly performed off line without it being neces- sections of the
hub optical interfaces and for testing  sary to Incorporate the hub Into a
complete data co m- pre-installed optical cable and cable connectors with-
munication network. For example, to test a transmitter out it being
necessary to incorporate the hub into a   45  or receiver section of a hub
optical interface, hub data communications network.
mode switch 105 is moved to the first test mode posi- Figure 3A and 3B
illustrate an oscillator 61 nor-  tion such that a test signal Is
transmitted from the maily incorporated in conventional hub LAN proces-
transmiting section of each hub optical Interface 30a- sing circuitry for
use In generating a jamming signal  30p. Initially, the transmit light
emitting diodes of the when a collision is detected by a collision detector
in  50  transmitter sections of each hub optical interface are the
circuitry. Oscillator 61 is formed by gate 62, resis-  observed to ensure
that they are on. Thereafter, the tor 63, and capacitor 64 and generates a
6 MHz signal  test signal from any of the optical interfaces is looped on a
line 66. The signal on line 66 is divided to 1.5 MHz  back to the receiver
section of any other of the optical by counter 67 and then delivered to
flip-flop 68. Flip-  Interfaces, using a fiber optic cable of known quality
flop 68 together with the delay line formed by gates 69  55  and with
acceptable loss. Error indicator light emitting generates a 130 ns wide
pulse for every positive tran-  diode 87 is then simply observed to see if
it is illumi- sition of the clock signal. These pulses comprise a  nated.
if light emitting diode 87 is illuminated, a mis- continuous stream of
pulses and are inserted into the  sed pulse in the received test signal and
a problem In 4    
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interface being tested are indicted. By  Claims sequentially looping the
transmitted test signal back from the transmitter section of one optical
interface to  1. A fiber optic hub (10) for a data communication the
receiver section of another optical interface, each  network (15,35),
comprising a plurality of optical Inter- optical interface can be easily
tested in turn.  5   faces (30a-30p), each of which includes an optical
With the hub of the present invention, pre-instal-  receiver section (36)
and an optical transmitter sec- led fiber optic cable can also conveniently
be tested.  tion (37), and hub-processing circuitry electrically For
example, to sort out pre-installed fiber optic  connected to the optical
interfaces (30a-30p) for pro- cables, mode selector switch 105 is moved to
the sec-  cessing data signals received by the optical receiver ond test
mode position whereby the test signal is  10  section (36) of one of the
optical Interfaces and for transmitted from only a single optical
interface. By  providing processed data signals to the transmitter
sequentially attaching one end of each pre-installed  sections (37) to be
transmitted thereby, characterized cable to the optical interface and
observing the other  In thatthe hub (10)is adapted foroff-line testing of
the end of the cables to see which one Is Illuminated, It  hub (10) and
fiber optic cables connected thereto by becomes a simple matter to sort out
the various   15  the inclusion of a testsignal source (61) forgenerating
cables.                                             a test signal to be
transmitted from the transmitter To check connector polarity of
pre-installed fiber  section (37) of at least one of the optical Interfaces
optic cables, switch 105 is moved to the first testmode  (30a-30p), and a
test signal detector(80)fordetecting position in which a test signal is
transmitted from all  the transmitted test signal received by the receiver
optical interfaces. The proper fiber optic connector  20  section (36) of
any of the optical Interfaces (30a-30p), installation can then be visually
verified at the user  said test signal detector (80) including means for
location.                                           detecting when the
received test signal differs from The present invention also permits top
tier hub  the transmitted test signal and for thereupon generat- response
initiated by a lower tier hub to be tested In  ing an error signal. a
two-tier system, such as is illustrated In Figure 2. To   25  2. The fiber
optic hub of claim 1, characterized in perform this test, hub mode select
switch 105 is    that the test signal source (61) comprises means (61)
moved to the second test mode position wherein a    for generating a
continuous stream of pulses, and In test pattern is transmitted from a
single optical Inter-  that the test signal detector (80) comprises means
face (the single optical interface being the dedicated  (80) for detecting
the received continuous stream of optical interface used to connect the
lower tier hub to  30   pulses and for generating an error indicator signal
If the upper tier hub). Provided that there is a cable con-  a missed pulse
Is detected. nection between the transmitting optical interface of   3. The
fiber optic hub of claim 2, characterized by the hub and the dedicated
optical interface of an oper-  an error indicator light emitting diode (87)
illuminated ational upper tier hub, it is first observed that all the  by
the error indicator signal when a missed pulse is transmit light emitting
diodes of the remaining optical  35   detected by the test signal detector
(80). interfaces of the upper tier hub are on. Thereafter, the  4. The
fiber optic hub of claim 1,2 or 3, charac- transmitted signal is looped
back between any of the  terized by a jamming signal generator for
generating free optical interfaces of the upper tier hub using a  a jamming
signal when data signals are received sim- fiber optic cable of known
quality and acceptable loss  ultaneously by the receiving sections (36) of
more to test each optical interface of the upper tier hub.  40  than one of
the optical interfaces (30a-30p), and in Figure 4 Illustrates the front
panel 101 of housing  that the test signal source (61) Includes means coup-
102 of hub 10. As shown, the front panel includes   led to the jamming
signal generator for deriving the eight ports 115 for connecting eight hub
optical inter-  test signal from the signal generated by the jamming faces
to remote nodes. Eight additional ports are also  signal generator.
provided on the back panel of the housing. The front  45  5. The fiber
optic hub of claim 1,2,3 or 4, charac- panel also contains four light
emitting diodes 111,  terized by means for operating the hub in a first
test 112, 113, and 87 for Indicating different hub-operating  mode for
simultaneously transmitting the test signal modes. When operating in the
first test mode, light  from the transmitter section of each of the optical
emitting diodes 111 and 113 are continuously illumi-  interfaces (30a-30p),
and in a second test mode for nated: and light emitting diode 87 is
illuminated only  50  transmitting the test signal from the transmitter
sec- when a missed pulse is detected in the received test  tion of only one
of the optical interfaces (30a-30p). signal. When operating in the second
test mode, light   6. The fiber optic hub of claim 1, Including a jam-
emitting diodes 111, 112. and 113 are always iliumi-  ming signal
generatorforgenerating a jamming signal nated; and light emitting diode 87
is illuminated only  if data signals are received simultaneously by the
opti- when a missed pulse is detected In the test signal. In  55   cal
receiver sections (36) of more than one optical this way, a technician is
always fully apprised of the  interface (30a-30p), characterized by a test
signal mode in which the hub is operating and of the results  source (61)
for generating a test signal to be transmit- of a test being performed.
ted from the optical transmitter section (37) of at least 5    
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S  * the optical interface being tested are indicted. By  Claims
sequentially looping the transmitted test signal back from the transmitter
section of one optical interface to  1. A fiber optic hub (10) for a data
communication the receiver section of another optical interface, each
network (15,35), comprising a plurality of optical inter- optical interface
can be easily tested in turn.  5   faces (30a-30p), each of which includes
an optical With the hub of the present invention, pre-instal-  receiver
section (36) and an optical transmitter sec- led fiber optic cable can also
conveniently be tested.  tion (37), and hub-processing circuitry
electrically For example, to sort out pre-installed fiber optic   connected
to the optica interfaces (30a-30p) for pro- cables, mode selectorswitch 105
is moved to the sec-  cessing data signals received by the optical receiver
ond test mode position whereby the test signal is  10  section (36) of one
of the optical interfaces and for transmitted from only a single optical
interface. By  providing processed data signals to the transmitter
sequentially attaching one end of each pre-installed  sections (37) to be
transmitted thereby, characterized cable to the optical interface and
observing the other  in that the hub (10)18 adapted for off-line testing of
the end of the cables to see which one Is illuminated, it  hub (10) and
fiber optic cables connected thereto by becomes a simple matter to sort out
the various   15  the Inclusion ofa testsignal source (61) forgenerating
cables.                                              a test signal to be
transmitted from the transmitter To check connector polarity of
pre-installed fiber  section (37) of at least one of the optical Interfaces
optic cables, switch 105 is moved to the first test mode  (30a-30p), and a
test signal detector (80) for detecting position in which a test signal Is
transmitted from all  the transmitted test signal received by the receiver
optical interfaces. The proper fiber optic connector  20  section (36) of
any of the optical interfaces (30a-30p), installation can then be visually
verified at the user  said test signal detector (80) including means for
location.                                            detecting when the
received test signal differs from The present invention also permits top
tier hub  the transmitted test signal and for thereupon generat- response
initiated by a lower tier hub to be tested in  ing an error signal. a
two-tier system, such as is illustrated in Figure 2. To   25  2. The fiber
optic hub of claim 1, characterized in perform this test, hub mode select
switch 105 is    thatthe test signal source (61) comprises means (61) moved
to the second test mode position wherein a     for generating a continuous
stream of pulses, and in test pattern is transmitted from a single optical
inter-  that the test signal detector (80) comprises means face (the single
optical interface being the dedicated  (80) for detecting the received
continuous stream of optical interface used to connect the lower ter hub to
30   pulses and for generating an error indicator signal if the upper tier
hub). Provided that there is a cable con-  a missed pulse is detected.
nection between the transmitting optical interface of   3. The fiber optic
hub of claim 2, characterized by the hub and the dedicated optical
interface of an oper-  an error Indicator light emitting diode (87)
illuminated ational upper tier hub, it is first observed that all the  by
the error indicator signal when a missed pulse is transmit light emitting
diodes of the remaining optical  35   detected by the test signal detector
(80). interfaces of the uppertier hub are on. Thereafter, the  4. The fiber
optic hub of claim 1,2 or 3, charac- transmitted signal Is looped back
between any of the  terized by a jamming signal generator for generating
free optical interfaces of the upper tier hub using a  a jamming signal
when data signals are received elm- fiber optic cable of known quality and
acceptable loss  ultaneously by the receiving sections (36) of more to test
each optical Interface of the upper tier hub.  40  than one of the optical
Interfaces (30a-30p), and In Figure 4 illustrates the front panel 101 of
housing  that the test signal source (61) includes means coup- 102 of hub
10. As shown, the front panel Includes   led to the jamming signal
generator for deriving the eight ports 115 for connecting eight hub optical
inter-  test signal from the signal generated by the jamming faces to
remote nodes. Eight additional ports are also  signal generator. provided
on the back panel of the housing. The front  45  5. The fiber optic hub of
claim 1,2,3 or 4, charac- panel also contains four light emitting diodes
111,  terized by means for operating the hub in a first test 112, 113, and
87 for indicating different hub-operating  mode for simultaneously
transmitting the test signal modes. When operating in the first test mode,
light  from the transmitter section of each of the optical emitting diodes
111 and 113 are continuously illumi-  interfaces (30a-30p), and in a second
test mode for nated: and light emitting diode 87 is illuminated only  50
transmitting the test signal from the transmitter sec- when a missed pulse
is detected In the received test  tion of only one of the optical
interfaces (30a-30p). signal. When operating in the second test mode, light
6. The fiber optic hub of claim 1, Including a jam- emitting diodes 111,
112, and 113 are always illumi-  ming signal generatorfor generating a
jamming signal nated; and light emitting diode 87 is illuminated only  if
data signals are received simultaneously by the opti- when a missed pulse
is detected in the test signal. in  55   cal receiver sections (36) of more
than one optical this way, a technician is always fully apprised of the
interface (30a-30p), characterized by a test signal mode in which the hub
is operating and of the results  source (61) for generating a test signal
to be transmit- of a test being performed.                           ted
from the optical transmitter section (37) of at least 5    
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* one of the optical interfaces (30a-30p), said test signal
ten-Kommunikations-Netzwerk (15, 35), der sine source (61) being connected
to the jamming signal  Visizahl von optischen Schnittstesilen (30a - 30p)
auf- generator for generating a test signal derived from the  weist, von
denen jede einen optiachen Empfingerab- jamming signal, a test signal
detector (80) connected  schnitt (36) und elnen optischen Senderabschnitt
(37) to the optical receiver section (36) of each of the opti-   5
aufwelst, und der einen Knotenpunkt-Datenverarbel- cal interfaces (30a-30p)
for detecting a transmitted  tungs-Stromkreis aufwelst, derelektrisch mit
den opti- test signal received by the receiver section (36) of any  schen
Schnittstellen (30a - 30p) verbunden lst, um of the optical interfaces and
for generating an error  Datensignale zu verarbeiten, die von dem optischen
Indicator signal when the received test signal differs  Empfingerabschnitt
(36) ehner der optischen Schnitt- from the transmitted test signal, and an
error Indicator  10  stellen empfangen werden, und um den Senderab- (87)
responsive to the error Indicator signal for indicat-  schnitten (37)
verarbeltete Datensignale zu llefern, ing when the received test signal
differs from the  die von diesen Obertragen werden, dadurch gekenn-
transmitted test signal.                           zolchnot, daB der
Knotenpunkt (10) geeignet let zur 7. The fiber optic hub of claim 6,
characterized In  Off-Une Prnfung des Knotenpunkts (10) und von that the
error indicator (87) comprises an error Indi-  15  Lichtwellenleiterkabein,
die daran angeschlossen cator light emitting diode (87) on a housing (102)
of  sind, unter Verwandung elner Testsignalqualle (81) the hub (10).
zur Erzeugung elnes Testsignales, des von dem Sen- 8. The fiber optic hub
of claim 8 or 7, charac-  darabschnitt (37) mindestens einer der optiechen
terized in that the test signal comprises a continuous  Schnittstellen (30a
- 30p) Obertragen wird, und unter stream of pulses and in that the test
signal detector  20   Verwandung sines Testsignaldetektors (80) zum (80)
Includes means for detecting a missing pulse in  Detektleren des
Obertragenen Testsignales, das von the received test signal and for
generating the error  dem Empfangerabschnitt (36) irgendelner der opti-
indicator signal when a missing pulse is detected.  schen Schnittstellen
(30a - 30p) empfangen wird, 9. A method of testing a fiber optic hub (10)
for a  wobel der Testsignaldetektor (80) Einrichtungen zum data
communication network offline from said net-  25   Detektleren aufwelst,
wenn Vys empfangene Testel- work, said fiber optic hub comprising a
plurality of opti-  gnal von dem Obertragenen Testsignal abwelcht, cal
interfaces (30a-30p), each of which Includes a  sowie Einrichtungen, um
daraufhin sin Fehlersignal transmitter section (37) and a receiver section
(36),  zu erzeugen. and hub-processing circuitry (32) coupled to the opti-
2. Uchtwellenlelter-Knotenpunkt nach Anspruch cal interfaces (30a-30p) for
processing data signals  30  1, dadurch gekennzelchnet, dael die
Testsignal- received by the receiversection (36) of one ofthe opti-  quelle
(61) Einrichtungen (61) zurn Erzeugen sines cal interfaces and for
providing the processed data  kontiinuierlichen Impulsstromes aufweist, und
dalder signals to the transmitter sections (37) to be transmit-
Testsignaldetektor (80) Einrichtungen (80) zum ted thereby, characterized
in that, in order to provide  Detektieren  des  empfangenen
kontinuierlichen off-line testing of the hub (10) and fiber optic cables
35  Impulsstromes und zum Erzeugen sines Fehleranzei- connected thereto,
the method Includes the steps of  gesignals autwelst, falls sin fehlender
Impuls detek- providing a test signal to be transmitted from the  tiert
wird. transmitter sectlons (37) of at least one of the optical  3.
Lichtwelleneloter-Knotenpunkt nach Anspruch interfaces (30a-30p),
connecting a fiber optic cable  2, gskennzelchnet durch sine llcht
emittlerende from the transmitter section (37) of one of said at least  40
Diode (87) zur Fehleranzelge, die durch des Fehle- one optical interfaces
(30a-30p) to the receiver sec-  ranzeigesignal aufleuchtet, wenn sin
fehlender tion of one of the optical interfaces (30a-30p) to be  Impuls von
dem Testsignaldetektor (80) detektiert tested, detecting the test signal
received by the  wird. receiver section of the optical interface (30a-30p)
to  4. Uchtwelenleiter-Knotenpunkt nach Anspruch be tested, and generating
an error indicator signal  45   1,2 odor 3, pekern zelchnot durbh einnSt
rsignal- when the received test signal differs from the transmit-
generator zur Erzeugung ehnes Str-signals, wenn ted test signal Indicating
a defect in the optical inter-  DatensIgnale glehchzeltig von den
Empfingerab- face (30a-30p) to be tested.                        schnitten
(36) von mehr als elner der optischen 10. The method of claim 9,
characterized in that  Schnittstellen (30a - 30p) empfangen werden, und the
step of providing a test signal comprises providing   50  dadurch, daB die
Testsignalquelle (61) Einrichtungen a test signal which is simultaneously
transmitted from  aufweist, die an den StMrsIgnalgenerator gekoppelt the
transmitter sections (37) of each of the optical  sInd, um das Testsignal
von dem Signal abzuleiten, interfaces (30a-30P).
des durch den StMrsignalgenerator erzeugt wird. 5.
Lichtwellenleiter-Knotenpunkt nach Anspruch 55   1,2,3 oder 4,
gekennzelchnet durch Einrichtungen PatentansprUche
zum Betrieb des Knotenpunkts In einern ersten Test- modus, um glelchzeitig
des Testsignal von dem Sen- 1. Lichtwelleneliter-Knotenpunkt (10) fur sin
Da-  derabschnitt jeder dar optischen Schnittstellen (30a - 6    
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30p) zu ubertragen, und in elnem zwelten Testmodus,  fahren foigende
Schritle aufwelst Liefem sines Test- um dasTestsignal von dem
Senderabschnitt nureiner  signals, das von den Senderabschnitten (37)
minds- der optischen Schnittstellen (30a - 30p) zu Obert-  stmns elner der
optischen Schnittstullen (30a - 30p) gen.
Obartragen wird, Verbinden elnes Lichtwellenielterka- 6.
Llchtwellenlelter-Knotenpunkt nach Anspruch   5   bila von dem
Senderabschnitt (37) elner der minde- 1,der einen St6rsignalgenerator zur
Erzeugung sines  stens ehen optischen Schniftstellen (30a - 30p) zu
StOrsignals aufweist, falls Datensignale gleichzeltfg  dim
Empfangerabschnitt elner der zu pr~ifenden opti- von den optischen
Empfangerabschnitten (36) von   schen Schnittstellen (30a - 30p),
Detektieren das mehr aleseiner optiechen Schnittstelle (30a - 30p)
Testsignals, das von dem Empfingerabchnittderzu empfangen werden,
gekenzelchnet durch sine Test-  lo  prifenden optischen Schnittstelle (30a
- 30p) empfan- signalquelle (61) zur Erzeugung sines Testeignals,  gen
wird, und Erzeugen eines Fehleranzelgesignals, das von dim optischen
Senderabschnitt (37) minds-  wenn daes empfangene Testsignal von dem
Oberlra- stens einer der optiechen Schnittstellen (30a - 30p)  genen
Testsignal ebwelcht, wodurch sin Fehler in der Obertragen wird, wobei die
Testsignalqueile (61) mit  zu prffenden optischen Schnittstelle (30a - 30p)
dem Storsignalgenerator verbunden let zur Erzeu-  i5  angezeigt wird. gung
sines Testsignals, des von dim Stdrslgnal       10. Verfahren nach Anspruch
9, dadurch abgeleltet wird, durch elnen Testsignaldetektor (80),
gekennzelchnet, dam der Schritt des Llefems sines der mit dim optischen
Empfingerabschnitt (36) leder  Testsignals des Liefem sines Testsignals
aufwelst, der optischen Schnittstelln (30a, - 3Op) verbunden Ist  des
gleichzeitig von den Senderabschnitten (37) zum Detskteren sInes
Obertragenen Testeignals, das  20  jederderoptischen Schnittstellen (30a -
30p) Obertra- von dim Empfingerabschnitt (36) irgendelner der   gen wird.
optiechen SchnIttstsllen empfangen wird und zum Erzeugen sines
Fehleranzeiges1gnals, wenn des empfangene Testsignal von dim Obertragenen
Test-  Rovendicatlons signal abweicht, und durch elnen Fehleranzelger(87),
25 der auf des Fehleranzeigesignal reaglert, um anzu-   1. Station centrals
(10) de fibres optiques pourun zelgen, wenn dis empfangene Tesetignal von
dim    reseau (15, 35) de communication de donnies, Obertragehen Testsignal
abwelcht.                 comportant plusleurs interfaces optiques
(30a-30p) 7. Lichtwellenieiter-Knotenpunkt nach Anspruch  comprenant
chacune une perils A recepteur optique 6, dadurch gekennzelchnat, daB der
Fehleranzeiger  30  (36) stune partie A 6metteur optique (37), stun circuit
(87) elne licht enjittlerende Diode (87) auf elnem Ge-  de traitement de
station centrals connecte electnique- hause (102) des' Knotbnpunktes (10)
zum Anzeigen  ment aux interfaces optiques (30a-30p) pour tralter eines
Fehldrs aufwelst.                           des signaux de donn6es recus
par la partti A recep- 8. Lichtwellenlhiter-Knotenpunkt nach Anspruch  tsur
optique (36) de lNune des interfaces optiques et 6 oder 7, dadurch
gskennzelchnet, daB das Testsl-  35  pour fournir des signaux de donnees
traltts aux par- gnal elnen kontinuierlichen impulsetrom aufwelst, und
ties a emetteurs (37) qul dolvent les transmettre, daB der
Testsignaldetektor (80) Elnrichtungen zum  caracteris6e en ce que la
station centrals (10) est Detektieren sines fohlenden Impulses In dim emp-
concue pour un test autonome de cette station cen- fangenen Testsignal und
zurn Erzeugen des Fehle-  trale (10) et de cables A fibres optiques qui lui
sont ranzelgesignals aufweist, wenn sin fehlender Impuls  40  connectes,
par l'incorporation d'une source (61) de detektiert wird.
signal de test destin6i a g6n6rer un signal de test 9. Verfahren zur
PrOfung sines Lichtwielenleiter-  devant itre 6mis par la partse a 6metteur
(37) d'au Knotenpuhkts (10) fOr sin Datonkommunikatlons-    moins l'une des
interfaces optiques (30a-30p), etd'un Netzwerk, Off-Line von dim Netzwerk,
wobei der    ddtecteur (80) de signal do test destin6 A ddtecter lI
Lichtwelienlelter-Knotbnpunkt elne Vieizahl von opti-  45  signal de test
dmis, recu parle partle A r6cepteur (36) schen Schnittstellen (30a - 30p)
aurweist, von denen  de l'une quelconque des interfaces optiques (30a- jede
oenen Senderabschnitt (37) und eonen Empfan-  30p), ledit ddtecteur (80) de
signal detest comprenant gerabschniHt (36) aufweist, und wobei sin Knoten-
des moysns destinds A d6tecter le moment ob le
punkt-Datenverarbeitungs-Stromkreis (32) mit den  signal de test regu
diflere du signal de test rmis et A optiechen SchnIttstellen (30a - 30p)
gekoppelt lbt, um   5o  g9n6rer alors un signal d erreur. Datensignale zu
verarbelten, die von dem Empinge-    2. Station centrals de fibres optiques
selon la rabschnitt (36) siner der optischen Schnittstellen  revendication
1, caracterisee en ce que la source (61) empfangen werden, und urn die
verarbelteten Daten-  du signal de test comprend des moyens (61) destinrs
signals an die Senderabschnlite (37) zu leiten, um  a generer un train
continu d'lmpulsions, et en ce quo durch dles Obertragen zu werden, dadurch
gekenn-  56  le ddtecteur (80) de signal de test comprend des zelchnet,
dalB, um elne Off-Une PrOfung des Knoten-  moyens (80) destines a ddtecter
le train oontinu regu punkts (10) uhd der daran angeschlossenen
d'impulslons et A generer un signal d'indication Lichtwellenleiterkabel zu
bewerkstelilgen, des Ver-  derrour si une Impuision manqu~e est detectee. 7
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s 3. Station centrale de fibres optiques selon la  signal d'indication
d'erreurlorsqu'une Impulsion man- revendlcatlon 2, caracterisde par une
diode electrolu-  quante est dbtectie. * minescente (87);d'1ndlcation
d'arreur eclairee par le  9. Procede pour tester une station centrals (10)
;-  signal d'indlcatiob d'erreur lorsqu'une impulsion man-  de fibres
optiques destinde A un reseau de communi- qude. eat detectee par le
ddtecteur (80) de signal de   6   cation de donnees, le test etant rMsiMe
de fagon auto- test.                                               nome par
rapport audit reseau, ladite station centrals 4. Station central. de fibres
optiques selon Ia  de fibres optiques comportant plusleurs Interfaces
revendlcatbon 1, 2 ou 3, caractdris6e par un gbnora-  optiques (30a-30p)
comprenant chacune une partle A teur de signal de bourrage destino a
gonerer un signal  emetteur (37) et une partie A recepteur (36) ot un cir-
de bourrage lorsque des signaux de donn6es sont  1o  cult (32) de
traitement de station centrals couple aux recus simultanement par les
parties de rdcoeption (36)  Interfaces optiques (30a-30p) pour traiterdes
signaux de plus d'une des interfaces optiques (30a-30p), et en  de donnees
recus par la partle a recepteur (36) de ce quo le source (61) de signal de
test comprend des  I'une des Interfaces optiques et pour appliquer les
moyens couples au generatbur de signal de bourrage  signaux de donnees
traltes aux parties A emetteurs pour derier le signal de test du signal
gonere par le  15  (37) afin qu'elles les transmettent, caracterise en ce
generateur de signal de bourrage.                   que, pour executor un
test autonome do la station 5. Station centrals de fibres optiques selon Is
centralo (10) et de cables A fibres optiques qui lul sont revendicatlon 1,
2, 3 ou 4, caracterisee par des   connectes, le procedd  comprend les
Mtapes qul moyena destines afaire fonctionner Ia station centrale
consistent A produire un signal de test A ometire A par- dans un
premierimode de test pour omettre simulta-  20  tir des parties A emottours
(37) d'au mons I'une des nement le. signal de test depuls Ia partie
ametteur de  Interfaces optiques (30a-30p), A connector un cable A chacune
des Interfaces optiques (30a-30p), et dens  fibre optique depuis la partle
A bmetteur (37) de la ou un second mode do test pour bmettre le signal de
test  de l'une desdites Interfaces optiques (30a-30p), A la depuis la
partlea ;A metteur d'une souls des Interfaces  partbe A receptbur de l'une
des Interfaces optiques optlques (30a-30p).                            25
(30a-30p) A tester, A ddtecter le signal de test requ par 6. Station
centrals de fibres optiques selon la  la partle a receptbur de llnterface
optique (30a-30p) revendication 1, comprenant un generatbur de signal  A
tester, et a generer un signal d'lndication d'erreur de bourrage destin6 A
generer un signal de bourrage  loraque le signal de test recu diffbre du
signal de test si des signaux de donnees sont regus simultaniment  emis,
indiquant un dMfaut dens I'hnterface optique par, les partles a recepteurs
optiques (36) de plus  30  (30a-30p) A tester. d'une interface optique
(30a-30p), caracterisee par    10. Procedd selon la revendication 9,
caracterise une source (61) de signal de test destinee A generer  en ce quo
l'etape de production d'un signal de test un signal de test devantetre emis
par la partle A emet-  consiste A produire un signal de test qul eat
9lmulta- tour optique (37) d'au moins l'une des interfaces optl-  nbment
ernis par lee parties a emetteurs (37) de cha- quOs (30a-30p), ladite
source (61) de signal de test  35  cune des interfaces optiques (30a-30p).
etant connectee au generateur de signal de bourrage pour generer un signal
de test derive du signal de bourrage, un detecteur (80) de signal de test
connecte A la partle A r6cepteur optique (36) de cha- cune des Interfaces
optiques (30a-30p) pour ddtecter  4o un signal de test 6mis, recu par la
partle a recepteur (36) de lune quelconque des interfaces optiques et pour
gen6rer un signal d'indicatlon d'erreur loraque le signal de test recu
differe du signal de test bmis, et un Indicateur d'erreur (87) qui, en
rbponse au signal  45 d'lndlcation d'erreur, indlque le moment ob) le
signal de test requ difflre du signal de test Amls. 7. StatIon centrale de
fibres optiques selon la revendication 6, caractbrisbe en ce que
I'indlcateur d'erreur (87) comprend une diode Alectrolumines-  50 cents
(87) d'indication d'rreur sur un boltler (102) de la station centrale (10).
8. Station centrals de fibres optiques selon la revendlcation 6 ou 7,
caracterisee en ce que le signal de test comprend un train continu
d'impulsions et en  5s ce que le ddtecteur (80) de signal de test comprend
des moyens destinds a dbtecter une Impulsion man- quante dens le signal de
test regu et A gbnbrer le 8    


