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portion of the node in question. Hence, in appear- ance, a certain length
of region is eliminated from Technical Field
the dummy data. The present invention relates to a loop trans-    Due to
this, there is a problem that, at the nodes mission system with frame
synchronization con-    5    downstream of the node in question, after the
trol. The system according to the present inven-  detection of a frame
synchronization signal (FP), tion is useful, for example, for frame
synchroniza-  the next frame synchronization signal cannot be tion control
in which a frame synchronization     detected because of a timing error due
to the cancellation signal is used for the control for  reduction of length
of the dummy data, so that the taking-in or bypassing a node in a loop
trans-   10  transmission and the reception of information in a mission
line in a local area network (LAN) in     number of frames from the frame
subsequent to association with computers distributed along the  the frame
synchronization signal in question are LAN.
prevented until the restoration of synchronization by a synchronization
operation. EP-A-60307 dis- Background Art                              15
closes a method for quickly restoring syn- In general, in order to protect
against errors in  chronous operation when a node is shut down or frame
synchronization signals in a loop trans-   removed from the transmission
loop by freezing mission system with frame synchronization con-    phase
locked loops in each node at their prior trol used, for example, for a LAN,
the frame      frequency. Furthermore, there is a problem that
synchronization signals are monitored at regular   20   the nodes upstream
of the node in question intervals at which the frame synchronization
continue to transmit information regardless of the signals are inherently
expected to occur.         failure of synchronization until the failure of
syn- In this case, usually the synchronization state is  chronization is
acknowledged, while the nodes maintained even if, for example, absence of
the   downstream  of the node in question cannot frame synchronization
signal is detected once or   25   receive such information transmitted from
such so. Only after the absence of the frame syn-      upstream nodes.
chronization signal has been detected a predeter-  Similarly, failure of
synchronization can occur mined number of times is synchronization
when a node is taken into the transmission loop. decided as lost and a new
synchronization oper-    When the taking-in of a node which has been ation
performed. Similarly, synchronization is not   30   bypassed to the
transmission loop is informed confirmed upon detection of receipt of a
single  from this node to the supervisory device, for frame synchronization
signal, for example. Only   example, by telephone, the supervisory device
after detection of the receipt of a predetermined  delivers dummy data.
When the dummy frame number of the frame synchronization signals with
synchronization signal FP(D) is detected by the predetermined timings is
the frame synchroniza-   35   node awaiting the taking-in, the
short-circuit tion decided as restored and the normal operation  between
the input portion and the output portion of reception and transmission of
information      is released and the path from the input portion enabled.
through the control portion to the output portion Assume that a supervisory
device and a plu-    is inserted into the transmission loop. Hence, in
rality of nodes are connected by a transmission   40   appearance, a length
of data corresponding to the loop to constitute a loop transmission system.
inserted length of the transmission line is inserted The information
transmitted through the trans-  into the length of the dummy data.
Accordingly, mission loop consists of a sequence of frames,    there is a
problem that the passage of the next each of the frames consisting of a
frame header   frame synchronization signal (FP) at the node having frame
synchronization signal (FP) and   45   downstream of the node in question
takes place data.                                             after the
elapse of a period longer than the frame Sometimes, a node in the
transmission loop is   period [err] after the detection of the dummy
bypassed because of a shutdown of the power      frame synchronization
signal FP(D), so that a source of the node in question. In this case,
failure of synchronization takes place and a dummy data is produced in the
supervisory   50   number of the subsequent frames cannot be device and the
dummy data transmitted through     transmitted and received. the
transmission loop.                             There is a problem  that,
when a delay When the node in question detects the dummy     phenomena
occurs because of the start of a new frame synchronization signal FP(D) in
the frame   operation of a device in a portion of the trans- header of the
dummy data, the input portion and   55   mission loop or the bypassing of a
device in a the output portion of the node in question are    portion of
the transmission loop, the failure of short-circuited so that the node in
question in the  synchronization does not take place in the nodes loop
transmission system is bypassed. In this     upstream of the device in
question but takes place case, the bypassing instruction is included in the
in the node downstream the device in question. In frame header in addition
to the synchronization   60   such a case, the manner of control often
becomes signal.                                           complicated
because it is necessary to confirm Since the bypassing process is carried
out at a  from which timing the normal information trans- timing within the
duration of the dummy data, the  mission can be restarted. length of
transmission is reduced by the short- circuiting of the input portion and
the output   65 2   



3              EP 0219549 B1                      4 Disclosure of the
Invention                       loop is completed, so that the frame length
of the It is an object of the present invention to     frame signal is
adjusted. provide an improved loop transmission system with frame
synchronization control in which, tak-  Brief Description of the Drawings
ing-in of a node, bypassing of a node, taking-in of   5  In the drawings,
Figs. 1A and 1B are a schema- a sub-loop, or bypassing of a sub-loop, the
dura-  tic diagram of a loop transmission system with tion of the
interruption of transmission through  frame synchronization control
according to an the transmission loop is reduced and the loss of
embodiment of the present invention; information from the information being
transmit-    Fig. 2 shows a frame pattern of the information ted is
minimized accordingly.               10   used in the loop transmission
system; According to the fundamental aspect of the        Fig. 3 shows a
manner of transmission of the present invention, there is provided a loop
trans-  information along the transmission loop of the mission system with
frame synchronization con-   loop transmission system; trol comprising:
Figs. 4A and 4B show the structure of the frame loop means through which
information in the   15   synchronization circuit in a node in the loop
form of a sequence of frames is transmitted,      transmission system of
Figs. 1A and 1B; a plurality of node means inserted at predeter-   Fig. 5
shows the waveforms of the signals mined positions in said loop means for
receiving  appearing in the frame synchronization circuit; and delivering
information, the node means          Figs. 6A to 6G illustrate the
operation of the being in a synchronized operation state when a   20   loop
transmission system of Figs. 1A and 1 B; certain number greater than one of
frame syn-       Figs. 7, 8A, and 8B are flow charts of the chronization
signals has been detected and being  operation of the loop transmission
system of Figs. in a non-synchronized operation state when a      1A and
1B; certain number greater than one of asynchroniza-    Figs. 9A and 9B are
a schematic diagram. of a tions has been detected, and                25
loop transmission system  with frame syn- supervisory means inserted at a
predetermined   chronization  control according  to  another position in
said loop means for supervising the   embodiment of the present invention;
and transmission of information through said loop       Figs. 10A to 10H
illustrate the operation of a means in association with said node means.
loop transmission system  with frame syn- Said supervisory means are
operable to deliver   30   chronization control according to a further a
frame synchronization cancellation signal and   embodiment of the present
invention where the each of said node means are adapted to detect   buffer
amount of a buffer memory in a supervis- said frame synchronization
cancellation signal    ory device in the loop transmission system is and
cancel the synchronized operation state, and  adjusted. to restore
synchronization in the frame next to   35 said synchronization cancelled
frame;             Best Mode for Carrying Out the Invention whereby quick
restoration of synchronization      A loop transmission system with frame
syn- after bypassing or taking-in of a node is ensured.  chronization
control according to an embodiment In embodying the present invention it is
poss-  of the present invention is shown in Figs. 1A and ible to adopt any
of the following conditions:  40   1B. The frame pattern of information in
the 1. One of the node units executes bypassing or  system of Figs. 1A and
1B is shown in Fig. 2 and taking-in of node when the frame synchronization
Fig. 3. The system of Figs. 1A and 1B includes a cancellation signal is
detected.                 loop transmission line 1, a supervisory device 2,
2. The supervisory device includes a unit for   and a plurality of nodes
No. 1, No. 2, , No. n delivering a synchronization cancellation signal.
45   which receive and transmit information. Among 3. At least one of the
node units is installed in a  the nodes, node no. i is illustrated as node
3, and sub-loop coupled with a main loop of the loop     node no. j is
illustrated as node 4. through a junction box circuit.
The supervisory device 2 includes a syn- 4. Bypassing of a node is carried
out in the    chronization cancellation signal generation por- duration of
a dummy frame signal.           so   tion 23, a frame buffer memory (FBM)
24, a 5. The junction box circuit includes a unit for.  reception portion
21, a transmission portion 22, a delivering a synchronization cancellation
signal.  frame synchronization signal generation portion 6. The supervisory
device is operable to gener-  25, a selector 26, a received frame detection
ate a dummy frame.                                portion 27, and a control
portion 28. 7. Each of the node units has a dummy frame   55   The received
frame detection portion 27 detects detection portion.
a frame synchronization signal FP or a dummy 8. The dummy frame is
eliminated after one      frame synchronization signal FP(D). circulation
of the dummy frame through the loop     A dummy frame is delivered from the
syn- is completed.                                     chronization
cancellation signal generation por- 9. The constitution of a frame signal
is arranged   60  tion 23 when a node is to be bypassed. A dummy such that
a predetermined reception-only frame    frame includes a dummy frame
synchronization adapted to just receive information is provided   signal
FP(D), a synchronization cancellation signal after bypassing of a sub-loop
occurs, and the     S(SC), and dummy data (Fig. 2). The dummy data
reception-only frame is eliminated after one circu-  is of a pattern which
cannot easily be erroneously lation of the reception-only frame through the
65   acknowledged as a frame synchronization signal. 3  
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memory (FBM) 24 is so           cuit 34 in the node 3 in the loop
transmission operated that the transmission time of the trans-  system of
Figs. 1A and 1 B is shown in Figs. 4A mission loop is made a whole multiple
of the       and 4B. The frame synchronization circuit 34 frame period
[err] The synchronization cancellation  includes a shift register 3401, a
frame syn- signal generation portion 23 generates a frame    5
chronization signal detection portion 3402, a synchronization cancellation
signal and a dummy    frame synchronization pattern holding portion frame.
3403, a dummy frame detection portion 3404, a Frame synchronization for
information received   dummy frame synchronization pattern holding after
one circulation along the transmission loop  portion 3405, a
synchronization cancellation 1 is maintained on the basis of the detection
by   10   signal detection portion 3406, and a synchroniza- the received
frame detector 27. Information        tion cancellation pattern holding
portion 3407. necessary for supervisory control is exchanged       The
frame synchronization circuit 34 also between the received frame detection
portion 27    includes an OR gate 3408, a coincidence counter and the
control portion 28. General data is written  3409, a noncoincidence counter
3410, a syn- into the FBM 24. The frame synchronization    15
chronization position signal generation portion signals are delivered
periodically through the     3411, a flip-flop circuit 3412, an AND gate
3413, selector 26 from the frame synchronization signal  flip-flop circuits
3414 and 3415, a synchronization generation portion 25. The data read from
the      cancellation position signal generation portion FBM 24 is
delivered through the selector 26 in     3416, an AND gate 3417, OR gates
3418 and 3419, coincidence with the period of the above-men-   20   and a
flip-flop circuit 3420. tioned frame synchronization signal.
The operation of the frame synchronization Node 3, which is a
representative of nodes No.   circuit 34 will now be described with
reference to 1, No. 2, ..., No. n, includes a reception portion 31,  Fig.
5, which shows the waveforms of the signals a transmission portion 32, a
bypassing switch 33,  appearing in the portions of the frame syn- a frame
synchronization circuit 34, a data recep-   25   chronization circuit. tion
and transmission portion 35, and a control      First, the normal operation
is described. portion 36. A terminal device 351 is connected       In this
case, the dummy frame does not exist. with the data reception and
transmission portion   The frame signals consisting of the frame syn- 35.
The frame synchronization circuit 34 includes  chronization signal FP and
the data [err] are a frame synchronization signal detection element   30
supplied successively to the shift register 3401. In 34a, a dummy frame
detection element 34b, and a    the frame synchronization signal detection
por- synchronization cancellation, signal detection     tion 3402, the
signal from the shift register 3401 element 34c. The structure of the frame
syn-       and the signal from the frame synchronization chronization
circuit 34 will be later explained with  pattern holding portion 3403 are
compared and reference to Figs. 4A and 4B.                35   the frame
coincidence signal S (3402) is delivered When the movable contact of the
bypassing        as the detection of a frame synchronization signal switch
33 contacts the left-side fixed contact     FP. This frame coincidence
signal S (3402) is connected with the reception portion 31, the
transmitted through the OR gate 3408 to the signal received by the
reception portion 31        coincidence  counter 3409  and  the  non-
bypasses the node 3 through the bypassing route   40   coincidence counter
3410. 31-33-32. In this case, the frame synchronization    The counting of
the synchronization signal S at node 3 is maintained by the operation of
the    (3411) in the coincidence counter 3409 is carried frame
synchronization circuit 34, and the node 3   out under the condition of
existence of the awaits receipt of a synchronization cancellation
coincidence signal S (3408), so that the number of signal. Thus, the node 3
is in a waiting state   45   applications of the coincidence signal S
(3408) is awaiting the taking-in to the transmission loop 1.  counted in
the coincidence counter 3409. The A manner of transmission of the
information      synchronization signal S (3411) in the non- along the
transmission loop 1 of the transmission  coincidence counter 3410 is
counted under the system of Figs. 1A and 1 B is illustrated in Fig. 3. In
condition of absence of the coincidence signal S Fig. 3, the pattern of
information is illustrated in a   50   (3408), so that the number of
non-coincidences, circle to represent the circulation of the infor-  i.e.,
the number of asynchronizations, is counted mation along a transmission
loop, which can be     in the non-coincidence counter 3410. expressed as a
circle. The beginning of the infor-   The coincidence signal S (3408) is
also supplied mation is marked by a triangle flag symbol.       to the AND
gate 3417. The dummy frame Outside the circle, the supervisory device 2 and
a   55   coincidence signal S (3404) indicating the detec- sequence of
nodes No. 1, No. 2, ..., No. i, No.[err],  tion of the dummy frame
synchronization signal No. n are arranged to represent the distribution of
FP(D) is not delivered from the dummy frame the supervisory device and
nodes. The reception/   detection portion 3404. Hence the potential of the
transmission of information at the supervisory     output signal S (3412)
of the flip-flop circuit 3412 device or a node is carried out at the phase
of the   60   is LOW. Accordingly, the potential of the output S circular
information pattern just in front of the  (3413) of the output S (3413) of
the AND gate 3413 supervisory device or a node in question. The      is
LOW. The potential of the output of the flip-flop illustration of Fig. 3
will provide the basis of the  circuit 3415 is LOW. Accordingly, the
potential of later illustration of Figs. 6A to 6G.              the output
S (3417) of the AND gate 3417 is LOW. The structure of the frame
synchronization cir-   65  The signal of HIGH potential is delivered from 4
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coincidence counter 3409 after the counting of    so that the signal S
(3417) is supplied as the reset . 4A     a predetermined number of the
coincidence           signal to the OR gate. The signal S (3418) from the
34    signals S (3408) in the coincidence counter 3409.  OR gate 3418
resets the flip-flop circuit 3420, so syn-     This signal is supplied to
the OR gate 3418. Hence,  that the potential of the frame asynchronization
the reset signal S (3418) is transmitted from the    5    signal S (3420)
becomes LOW  to realize the OR gate 3418 to the flip-flop circuit 3420, so
that  normal operation. The potential of the signal S 4, a      no output
is delivered from the flip-flop circuit.  (3412) from the flip-flop circuit
3412 is kept HIGH Jing       When failure of synchronization occurs, the
until the next synchronization position signal S frame coincidence signal S
(3402) is not delivered  (3411) is transmitted. However, no erroneous iza-
from the frame synchronization signal detection   10   operation takes
place, since the normal position portion 3402, so that the coincidence
signal S     under a new synchronization state is indicated by (3408) is
not delivered from the OR gate 3408.     the synchronization cancellation
position signal S Hence, the signal of HIGH potential is delivered
(3416). from the non-coincidence counter 3410 after the      Second, the
operation of the taking-in of a node counting of a predetermined number of
the syn-   15  is described. 113,      chronization position signals S
(3411) in the non-   General data is received by the reception por-
coincidence counter 3410. Hence, the OR gate       tion 21 of the
supervisory device 2. The received ion       3419 delivers the output
signal which is supplied  general data is written into the FBM 24. The data
as the reset signal to the flip-flop circuit 3420.  read from the FBM 24 is
delivered through the Accordingly, the potential of the frame a syn-   20
transmission portion 22. chronization signal S (3420) which is delivered
The taking-in of the node 3 is instructed by an from the flip-flop circuit
3420 becomes HIGH.       operator at the node 3 by, for example, switching
When a dummy frame synchronization signal        on a power source in the
node 3. FP(D) is registered in the shift register 3401 on the  The control
portion 28 carried out the data basis of the supply of the dummy frame from
the   25   transmission stoppage control for the FBM 24 to supervisory
device 2, the signal from the shift  cause the synchronization cancellation
signal register 3401 and the signal from the dummy         generation
portion 23 to deliver a frame syn- frame synchronization pattern holding
portion      chronization cancellation signal, when the frame are
3405 are compared in the dummy frame detection     synchronization signal
FP at the beginning of the portion 3404, and the frame coincidence signal S
30   frame in question is positioned at the trans- or-        (3404)
indicating the detection of the dummy       mission end of the FBM 24.
Hence, the syn- 101        frame synchronization signal FP(D) is delivered
chronization cancellation signal generation por- on         from the dummy
frame detection portion 3404.       tion 23 delivers a dummy frame
synchronization On the basis of this frame coincidence signal S    signal
FP(D), a synchronization cancellation signal (3404), the potential of the
output S (3412) of the   35   S(SC), and dummy data (Fig. 6B). It is not
flip-flop circuit 3412 becomes HIGH.                necessary to make the
length of the dummy is          When a synchronization cancellation signal
is    frame consisting of the above-mentioned FP(D), he         registered
in the shift register 3401, the signal   S(SC), and the dummy data the same
as the from the shift register 3401 and the signal from   length of the
frame signal. The length of the the synchronization cancellation pattern
holding    40   dummy frame may be shorter than the length of portion 3407
are compared in the synchronization  the frame signal. ad
cancellation signal detection portion 3406, and      While the dummy frame
is being delivered, the he         the potential of the coincidence signal
S (3406)    frame B and the frame C are stored in the FBM 24 of
indicating the detection of the synchronization     successively. The
control portion 28 delivers the is         cancellation signal becomes
HIGH.             45   frame B and frame C read from the FBM 24 Because of
the HIGH potential of both the signal  successively after the dummy frame.
Thus, the S (3406) and S (3412), the AND gate 3413 delivers  dummy frame is
inserted in the transmission loop the output of HIGH potential, so that the
flip-flop  (Fig. 6C). S           circuits 3414 and 3415 are set. The
output of the   When the node No. 1 (51) receives the syn- OR gate 3419 is
supplied to the flip-flop circuit  50   chronization cancellation signal,
reception and 3420 to set the flip-flop circu3420 , on the basis  the
transmission of the data during the dummy of the output of the flip-flop
circuit 3414. Hence,  frame are stopped and the synchronization is the
potential of the frame asynchronization signal  cancelled to await receipt
of the next synchroniza- S (3420) becomes HIGH.
tion signal FP. The reception and the transmission When a frame
synchronization signal FP is   55   of the data at the node No. 1 (51) are
restarted in transmitted next to the transmission of the
synchronization with the above-mentioned next dummy data, a frame
coincidence signal S (3402)    synchronization signal FP. is delivered from
the frame synchronization         Similar operations are carried out at the
node signal detection portion 3402, so that the potential  No. 2, No. 3,
and so on. of the coincidence signal S (3408) from the OR    60  When the
frame synchronization circuit 34 in gate 3408 becomes HIGH. The potential
of the       the node 3 detects the synchronization cancella- output S
(3415) of the flip-flop circuit 3415 is  tion signal of the dummy frame, an
asynchroniza- HIGH. The potential of the output S (3417) of the  tion
signal S (3420) is delivered (Fig. 5). The AND gate 3417 becomes HIGH when
the potential      delivery of this synchronization signal is informed n
of the coincidence signal S (3408) becomes HIGH,   65   to the control
portion 36, so that the node bypas- 



5    9              EP 0219549  B1                     10 sing switch 33 is
switched from the bypassing     restored, and the writing of the received
signal side to the side of the data reception and trans-  into the FBM 24
is restarted (Fig. 6G). After the mission portion 35. When the switching is
carried  elimination of the received dummy frame, the out after the
synchronization cancellation signal is  buffer amount of the FBM 24 returns
to the usual detected, the synchronization cancellation signal    5
buffer amount of the initial buffer amount plus/ has been supplied through
the bypass switch 33    minus increase/decrease of delay due to, for to the
next node.                                 example, the bypass
cancellation, increase of Due to the switching of the node bypass switch
delay, bypass setting, or decrease of delay. 33, the dummy frame is
transmitted through the      Third, regarding the operation of bypassing of
a data reception and transmission portion 35.   10   node, a similar
explanation applies as with the Hence, there occurs a delay until all of
the dummy  operation of taking-in of a node. frame again reaches the node
bypass switch 33.      The operation of a node is described with
Accordingly, it is necessary to ensure the data   reference to the flow
chart of Fig. 7. In the during such delay.
processes expressed in the flow chart of Fig. 7, an For this purpose, the
frame synchronization    15  instruction of taking-in or bypassing is given
by circuit 34 delivers through the bypass passage the  an operator (S11).
The decisions whether a signal on the transmission loop by the time of
dummy frame is detected, whether a synchroniza- detection of the
synchronization cancellation     tion cancellation signal is passed, and
which of signal. The signal during the dummy frame, i.e.,  the taking-in or
the bypassing is taking place are the signal equivalent to the dummy data,
is   20   carried out (S12, S13, S14). delivered from a dummy data delivery
portion to     When the result of the last decision is "taking- supply the
data reception and transmission por-   in", stoppage of the bypassing or
the node bypas- tion with the delivered signal (Fig. 6D). Here, the  sing
is carried out (S15). Then, the decision "signal equivalent to the dummy
data" is a signal  whether the synchronization signal is detected is which
is the same as the dummy data or a signal   25   carried out (S16). When
this decision is YES, the by which erroneous operations in the down-
process proceeds to the operation state. stream nodes do not occur.
When the result of the above-mentioned When the next frame synchronization
signal is   decision as to which of the taking-in or the received by the
frame synchronization circuit 34  bypassing is taking place is "bypassing",
the of the node 3, the node 3 detects the receipt of the   30   node
bypassing is carried out to proceed to the next frame synchronization
signal and the syn-    end of the process (S17). chronizing operation is
carried out, so that the    The operation of the supervisory device 2
taking-in of the node 3 is achieved (Fig. 6E).    regarding the transmitter
side is illustrated in the When the node 4 (node No. j), which is down-
flow chart of Fig. 8A. The operation of the super- stream of the node 3,
detects the synchronization    35   visory device 2 regarding the receiver
side is cancellation signal in the dummy frame, the       illustrated in
the flow chart of Fig. 8B. reception and transmission of data are stopped
in   In the flow chart of Fig. 8A, the processes of the node 4 as in the
case of the node No. 1, node  taking-in or bypassing at the side of the
transmit- No. 2, and so on, and the reception of the next   ting portion
are expressed. On the basis of an frame synchronization signal FP is
awaited in the   40   affirmative result of the decisions concerning node
4. The time length at the node 4 up to the   whether the taking-in or
bypassing instruction is next frame synchronization signal FP with regard
received; whether the taking-in timer is in the to the dummy frame is
different from that at the  state and whether the operator's instruction is
upstream node No. 1 or node No. 2 because of the  issued (S21, S22, S23),
the process proceeds to insertion of dummy data for taking-in of the node
45   the decision whether a synchronization signal 3. The node 4 awaits to
receive the frame syn-    exists at the beginning of the FBM (S24). When
chronization signal, regardless of such difference  the result of this
decision is affirmative, a dummy in the time length.
frame is delivered and the delivery of data from Following  the
above-described  processes      the FBM is stopped (S25). Then, the
decision through the nodes, the frame having the syn-   50   whether the
delivery of the dummy frame is chronization cancellation signal and the
dummy    completed is carried out (S26). When the result of data returns to
the supervisory device 2 (Fig. 6E).  this decision is affirmative, the
delivery of data When the return of the dummy frame is ack-      from the
FBM is restarted (S27), and the process nowledged by the detection of the
dummy frame     proceeds to the normal state. synchronization signal and
the synchronization    55    In the flow chart of Fig. 8B, the processes up
to cancellation signal by the received frame detec-  the process of the
delivery of a dummy frame and tion portion 27, the elimination of the dummy
the stoppage of the delivery of data from the FBM frame beginning with the
dummy frame syn-         are the same as in the case of Fig. 8A (S31, S32,
chronization signal is carried out. The elimination  S33, S34, S35). After
that, the decision whether or of the dummy frame, without writing of data
into   60   not the dummy frame is detected is carried out the FBM 24, is
continued until the next frame     (S36). When the result of this decision
is affirma- synchronization signal is detected (Fig. 6F).     tive, the
dummy frame is eliminated and the When the receipt of the next frame
synchroniza-  writing of data into the FBM is stopped (S37), and tion
signal FP is detected by the received frame  the decision whether the next
synchronization 



detection portion 27, the normal operation state is   65   signal is
detected is carried out (S38). When the 6    11         EP 0 219 549 B1
12 result of this decision is affirmative, the writing of  [err]. The
switch 605 carries out the switching data into the FBM is restarted, and
the process     between the formation of the passage for the proceeds to
the normal state (S39).                 taking-in of the sub-loop [err] and
the formation of usual          In the system of Figs. 1A and 1B, the
buffer      the passage for the synchronization cancellation amount of the
FBM  can be selected as the    5    signal from  the synchronization
cancellation necessary buffer amount, taking the maximum         pattern
generation portion 606 to the main loop se of         amount of data, with
some allowance for fluctua-    100. tion into consideration. Regarding the
length of     Each of the nodes in the system of Figs. 9A and the dummy
frame, the length can be selected as      9B includes a frame
synchronization circuit. The th the        different from the length of the
regular frame.   10   structure of the frame synchronization circuit is
Regarding the type of the loop, it is possible to use  fundamentally the
same as the frame synchroniza- I with        a double loop type
transmission loop instead of     tion circuit shown in Figs.4A and 4B for
the system the single loop type transmission loop described    of Figs. 1 A
and 1 B, except that the dummy frame an       above. Regarding the delivery
of the dummy          synchronization  detection  portion 3404, the by
frame, deliveries at a predetermined interval, for   15   dummy frame
synchronization pattern holding example, once per each frame or once per n
portion 3405, the flip-flop circuit 3412, the AND frames, of the dummy
frame with asynchroniza-      gate 3413, and the OR gate 3408 do not exist.
tion cancellation signal can be adopted, instead of  When a failure
occursin the node x in the sub- are        deliveries of dummyframes along
with need, as in   loop [err] forthe junction boxcircuit6i,the junction the
above-described case. In this alternative case,   20   box circuit 6i
detects this failure. When this failure taking-       the instructions of
the setting and cancellation of  is detected, the bypassing of the sub-loop
li(2) is bypas-        the bypassing need not be controlled by the
carried out and a synchronization cancellation supervisory device.
signal is delivered from the synchronization can- Regarding the cause of
variation of the delay,the       cellation pattern generation portion to
the main variation can be caused by operations other than    25   loop 100.
This synchronization cancellation signal the bypassing and the bypass
cancellation of a     is of a unique pattern which does not usually exist
node in the case described above, for example, an   on the transmission
loop consisting of the main or the         additional provision of nodes.
loop and the sub-loops. When the delivered syn- A loop transmission system
with frame syn-        chronization cancellation signal is detected by the
chronization control according to another embodi-   30   nodex + 1, which
is downstream of the nodex, the ment of the present invention is shown in
Figs. 9A  frame synchronization is cancelled, the reception/ 2          and
9B.                                             transmission of data is
stopped, and the detection In the loop transmission system of Figs. 9A and
control of the next frame synchronization signal is 9B, the transmission
loop consists of a main loop   carried out. Then, the synchronized state is
side is        (ring) 100 and a plurality of sub-loops (sub-rings)   35
restored by detecting the frame synchronization 111, ..., li(1), li(2),
lj.(1), ..., ln(1). A supervisory  signal next to the synchronization
cancellation device 2 is inserted in the main loop 1. A number of  signal
so that the reception/transmission of data ansmit-         nodes are
inserted in each of the sub-loops. Also, a  takes place. node 7 is inserted
in the main loop. The sub-loops   The operation of the junction box circuit
in the are connected with the main loop through junction    40   system of
Figs. 9A and 9B is described below. box circuit No. 1, (61); ; No. i, (6i);
No. j, (6j); ...;  In the junction box circuit 6j, as an example of No. n,
(6n).                                       the junction box circuits 61,
62, ..., 6n, a failure on The receipt and transmission of information are
the sub-loop lj(1) is detected by monitoring by the carried out in each of
the nodes inserted in the sub-  reception and main loop monitoring portion
606 loops.                                        45   and the reception
and sub-loop monitoring circuit The structure of the supervisory device 2
is      603. According to the result of this detection and fundamentally
the same as the supervisory device   on the basis of the control signal
from the recep- ata from        in the system of Figs. 1A and 1B.
tion and sub-loop monitoring circuit 603, the decision          The
junction box circuit 6j includes a reception  switches 604 and 605 are
switched. frame is        and main loop monitoring portion 601, a trans-
50     In the reception and main loop monitoring result of       mission
portion 602, a reception and sub-loop       circuit 601 and the reception
and sub-loop monitoring portion 603, switches 604 and 605, and  monitoring
circuit 603, a data error detection a synchronization cancellation pattern
generation  portion using the parity check method and the portion 606.
frame check sequence method and a physical The  synchronization
cancellation  pattern   55   checking portion such as a clock period
detection generation portion 606 delivers a synchronization  device for
checking the absence of the signal are the FBM         cancellation pattern
signal. The reception and sub-  provided in addition to the frame
synchronization loop monitoring circuit 603 receives the signal
circuit. Both the reception and main loop monitor- hether or
transmitted from  the sub-loop lj(1), detects      ing portion 601 and the
reception and sub-loop whether or not the received signal contains abnor-
60    monitoring circuit 603 carry out detection as to mal data, and
controls the switches 604 and 605     whetherthetransmitted data is in a
normal stateor and the         according to a predetermined logic described
abnormal state by detection of the continuous S37), and        later. The
switch 604 carries out the switching     absence of the frame
synchronization signal, by 



between the taking-in of the sub-loop lj(1) to the  detection of the
synchronization cancellation main loop 100 and the bypassing of the
sub-loop    65   signal, or the like. 7    13              EP 0219549  B1
14 By carrying out the decision as to whether both  Accordingly, the
signal, in which a portion of the the transmitted data regarding the
reception and   signal present on the sub-loop is replaced by the main loop
monitoring portion 601 and the recep-    synchronization cancellation
signal, is inserted tion and sub-loop monitoring circuit 603 are       into
the frame signal. normal, whether both the transmitted data    5       The
overall operation of the system of Figs. 1A regarding the reception and
main loop monitor-     and 1 B can be described as follows. ing portion 601
and the reception and sub-loop       (1) The system is operating normally.
All of the monitoring circuit 603 are abnormal, or whether    sub-loops are
taken in the main loop. The frame the transmission data regarding the
reception and  signals are transmitted through the main loop main loop
monitoring portion 601 is normal and   to   and sub-loops with frame period
[err] The frame the transmission data regarding the reception and  signals
are supplied to the FBM 24 in the supervis- sub-loop monitoring circuit 603
is abnormal, the   ory device 2. The information transmitted through
opertions described below are carried out.        the main loop and
sub-loops is controlled to be a First, the case of bypassing of a sub-loop
is    whole multiple of the frame period [err] by the described.
15  function of the FBM 24. With the reception and main loop monitoring
(2) An abnormality occurs in a node in the sub- circuit 601 is in a normal
state, detection by the  loop lj(1) connected to the junction box circuit
6j. reception and sub-loop monitoring circuit 603 of   The reception and
sub-loop monitoring circuit 603 an abnormal state means that a failure has
detects this abnormality by, for example, the occured in the sub-loop lj(1)
connected with the   20   parity checking. The abnormality detection signal
junction box circuit 6j.                           is not supplied from the
circuit 601. The circuit 603 Hence, the circuit 603 acknowledges the
occurr-  operates the switch 605 to enable the trans- ence of failure in
the sub-loop lj(1) according to  mission of the synchronization
cancellation signal the checking by the circuit 601 and the checking   from
the portion 606. The synchronization cancel- by the circuit 603 and
controls the switch 605 to   25   lation signal is delivered to the main
loop through turn the movable contact c from the fixed contact  the switch
604. b to the fixed contact a by the signal S (603a).     After that, the
circuit 603 operates the switch Accordingly, the synchronization
cancellation      604 to close the movable contact c with the fixed signal
is delivered through the switches 605 and   contact a. Thus, the sub-loop
lj(1) is bypassed. 604 from the synchronization cancellation pattern   30
(3) With regard to junction box circuits down- generation portion 606.
After that, the switch 604  stream of the junction box circuit 6j, no
failures is controlled, by the signal S (603b) from the     exist in the
sub-loops connected with the down- circuit 603, to turn the movable contact
c from the  stream junction box circuits. Reception and sub- fixed contact
b to the fixed contact a. Thus, the  loop monitoring circuits connected
with the frame signal transmitted with the frame period To   35
downstream junction box circuits do not carry out is transformed to an
abnormal data into which a    the specific control. Nodes in the sub-loops
con- synchronization cancellation signal is inserted    nected with the
downstream junction box circuits instead of the data on the sub-loop.
are once brought to the asynchronization state. In this case, in the
junction box circuits down-  Then, the next frame synchronization signal is
stream, reception and main loop monitoring cir-   40   detected. Hence, the
synchronization state is cuits and reception and sub-loop monitoring cir-
restored, and the reception and transmission of cuits detect the abnoromal
state, since the signal  data at the nodes in the sub-loops connected with
containing the abovementioned abnormal data is    the downstream junction
box circuits can be transmitted through reception and main loop
carried out. monitoring circuits and reception and sub-loop    45    (4)
The synchronization cancellation signal is monitoring circuits. However,
the reception and    received by the supervisory device 2. The sub-loop
monitoring circuits decide that no        received frame detection portion
27 detects this abnormality exists in their own sub-loops, so that
synchronization cancellation signal and stops the above-described operation
in the junction box  writing of data to the FBM 24 until the detection of
circuit 6j does not take place in the junction box   50   the nextframe
synchronization signal (FP), so that circuits downstream.
the synchronization cancellation signal is elimi- Second, the case of the
taking-in of a sub-loop  nated. Even if the data in FBM 24 becomes empty,
is described.                                      new frames can be
delivered from the frame When the above-mentioned failure in a sub-
synchronization signal generation portion 25 to loop is eliminated, both
the reception and main   55   the main loop. loop monitoring circuit 601
and the reception and    (5) The failure in the sub-loop which has been
sub-loop monitoring circuit 603 are restored to    bypassed is eliminated.
The reception and sub- the normal state. By the control signal from the
loop monitoring circuit 603 detects the absence of circuit 603, the switch
604 is controlled to turn the  failure and controls the switch 604 to turn
the movable contact c from the fixed contact a to the   60   movable
contact c from the fixed contact a to the fixed contact b. The
synchronization cancellation  fixed contact b. The synchronization
cancellation signal is delivered through the switches 605 and   signal is
delivered through the contact between 



604 from the portion 606. After that, the switch   the fixed contact a and
the movable contact c 605 is controlled to turn the movable contact c
from the synchronization cancellation pattern from the fixed contact a to
the fixed contact b.   65   generation portion 606. 8    15              EP
0219549 B1                       16 After that, the switch 605 is
controlled by the   frame is delivered is illustrated in Fig. 10B. As
circuit 603 to turn the movable contact c to close   process-3, the state
where a sub-loop in question with the fixed contact b. Thus, the sub-loop
lj(1) is  is bypassed and the power source of a node in taken into the main
loop 100. An operation similar   question is turned off is illustrated in
Fig. 10C. to the operation described in (3) above is carried    5  As
process-4, the state where a sub-loop in out in the junction box circuits
and node down-      question is bypassed and the buffer amount of stream of
the junction box circuit 6j. An operation  the FBM is increased is
illustrated in Fig. 10D. As similar to the operation described in (4) above
is   process-5, the state where the dummy frame is carried out in the
supervisory device 2, so that the  eliminated is illustrated in Fig, 10E.
synchronization cancellation signal is eliminated.   10  As process-6, the
state where an excess beyond It is possible to facilitate the decision
required  one frame length in the FBM is detected and the for control by
receiving the information concern-   delivery of a reception-only frame is
instructed is a         ing the turning-on of the power source or the
illustrated in Fig. 10F. As process-7, the state turning-off of the power
source from the node       where the reception-only frame is circulated
once through separate transmission lines, instead of   15   through the
transmission loop is illustrated in Fig. relying on operation of the
reception and sub-      10G. As process-8, the state where the reception-
loop monitoring circuit in which the state of sub-  only frame is
eliminated after the one-time circu- loop lj(1) is monitored by the signal
on the sub-    lation of the reception-only frame through the loop lj(1) as
in the above-described case.           transmission loop is illustrated in
Fig. 10H. Also, it is possible to deal in the similar manner   20
According to the manner described with ref- with a failure in a node on the
main-loop as with a  erence to Figs. 10A to 10H, the buffer amount of
failure in a node in the sub-loop as described      the FBM is maintained
within the range from 0 to above.
one frame length, and, accordingly, the capacity As a manner for embodying
the present inven-      of the FBM can be saved. tion, a method for
adjusting the amount of the    25 frame buffer in a loop transmission
system with     Claims frame synchronization control will be described with
reference to Figs. 10A to 10H.                   1. A loop transmission
system with frame syn- In this method, the frames are constituted such
chronization control comprising: that a predetermined reception-only frame
is   30     loop means (1) through which information in es         provided
after a bypassing of a sub-loop occurs.    the form of a sequence of frames
is transmitted. This reception only frame is eliminated after one     a
plurality of node means (3, 4, 5) inserted at circulation of this frame
through the transmission   predetermined positions in said loop means for
loop. According to this method, the buffer           receiving and
delivering information, the node amount of a frame buffer memory in the
supervis-   35    means being in a synchronized operation state ory means
is maintained less than one frame         when a certain number greater
than one of frame length.
synchronization signals has been detected and is          In this method, a
loop transmission system         being in a non-synchronized operation
state when is        including a supervisory device and nodes is used,    a
certain number greater than one of asynchroni- bypass operations are
carried out by using a    40   zations has been detected, and ith
dummy frame generated in the supervisory              supervisory means (2)
inserted at a predeter- device, and the dummy frame is eliminated by the
mined position in said loop means for supervising supervisory device after
the bypass operation is   the transmission of information through said loop
completed. When the buffer amount of a frame        means in association
with said node means, buffer memory  in the  supervisory  device   45
characterized in that becomes greater than one frame length, the first
said supervisory means are operable to deliver frame after the completion
of the above-men-         a frame synchronization cancellation signal and
tioned bypassing is delivered as a reception-only  that frame. The
delivered reception-only frame cir-       each of said node means are
adapted to detect culates through the transmission loop. After one    50
said frame synchronization cancellation signal imi-         circulation
through the transmission loop, this     and cancel the synchronized
operation state, and delivered reception-only frame is eliminated.       to
restore synchronization in the frame next to Hence, the buffer amount of
the frame buffer        said synchronization cancelled frame; memory in the
supervisory device is adjusted not      whereby quick restoration of
synchronization to exceed one frame length.                   55   after
bypassing or taking-in of a node is ensured. The processes of this method
are illustrated in      2. A system according to claim 1, wherein one Figs.
10A to 10H.                                 of said node means executes
bypassing or taking- the           In each of Figs. 10A to 10H, there is
shown a     in of a node when said frame synchronization the          model
of the system  including a supervisory       cancellation signal is
detected. device having an FBM, a main loop, a junction    so   3. A system
according to claim 1, wherein said box circuit, and a sub-loop. For
simplification,    supervisory means (2) comprises means for deliv- 



teen         only one junction box circuit is shown, and nodes   ering a
synchronization cancellation signal (23). on the main-loop and sub-loop are
not shown.          4. A system according to claim 1, wherein at tern
As process-1, the initial state is illustrated in Fig.  least one of said
node means (3, 4, 5) is installed 10A. As process-2, the state where a
dummy    65   in a sub-loop (111) coupled with a main loop (100) 9    15
EP 0219549  B1                     16 After that, the switch 605 is
controlled, by the  frame is delivered is illustrated in Fig. 10B. As
circuit 603 to turn the movable contact c to close  process-3, the state
where a sub-loop in question with the fixed contact b. Thus, the sub-loop
lj(1) is  is bypassed and the power source of a node in taken into the main
loop 100. An operation similar  question is turned off is illustrated in
Fig. 10C. to the operation described in (3) above is carried    5  As
process-4, the state where a sub-loop in f th         out in the junction
box circuits and node down-     question is bypassed and the buffer amount
of stream of the junction box circuit 6j. An operation  the FBM is
increased is illustrated in Fig. 10D. As rame         similar to the
operation described in (4) above is  process-5, the state where the dummy
frame is carried out in the supervisory device 2, so that the  eliminated
is illustrated in Fig, 10E. synchronization cancellation signal is
eliminated.   10  As process-6, the state where an excess beyond It is
possible to facilitate the decision required  one frame length in the FBM
is detected and the for control by receiving the information concern-
delivery of a reception-only frame is instructed is a        ing the
turning-on of the power source or the       illustrated in Fig. 10F. As
process-7, the state turning-off of the power source from the node
where the reception-only frame is circulated once through separate
transmission lines, instead of   15  through the transmission loop is
illustrated in Fig. relying on operation of the reception and sub-
10G. As process-8, the state where the reception- loop monitoring circuit
in which the state of sub-  only frame is eliminated after the one-time
circu- loop lj(1) is monitored by the signal on the sub-   lation of the
reception-only frame through the loop lj(1) as in the above-described case.
transmission loop is illustrated in Fig. 1 OH. Also, it is possible to deal
in the similar manner   20  According to the manner described with ref-
with a failure in a node on the main-loop as with a  erence to Figs. 10A to
10H, the buffer amount of trans-       failure in a node in the sub-loop as
described       the FBM is maintained within the range from 0 to above.
one frame length, and, accordingly, the capacity As a manner for embodying
the present inven-      of the FBM can be saved. tion, a method for
adjusting the amount of the   25 frame buffer in a loop transmission system
with    Claims frame synchronization control will be described with
reference to Figs. 10A to 10H.                   1. A loop transmission
system with frame syn- ;ed.            In this method, the frames are
constituted such   chronization control comprising: that a predetermined
reception-only frame is   30     loop means (1) through which information
in provided after a bypassing of a sub-loop occurs.   the form of a
sequence of frames is transmitted, This reception only frame is eliminated
after one     a plurality of node means (3, 4, 5) inserted at circulation
of this frame through the transmission  predetermined positions in said
loop means for loop. According to this method, the buffer
receiving and delivering information, the node amount of a frame buffer
memory in the supervis-   35   means being in a synchronized operation
state s con-         ory means is maintained less than one frame
when a certain number greater than one of frame ircuits state.
length.                                             synchronization signals
has been detected and In this method, a loop transmission system
being in a non-synchronized operation state when ate is        including a
supervisory device and nodes is used,   a certain number greater than one
of asynchroni- bypass operations are carried out by using a    40   zations
has been detected, and dummy frame generated in the supervisory
supervisory means (2) inserted at a predeter- device, and the dummy frame
is eliminated by the         mined position in said loop means for
supervising supervisory device after the bypass operation is   the
transmission of information through said loop completed. When the buffer
amount of a frame       means in association with said node means, buffer
memory  in the  supervisory  device   45       characterized in that
becomes greater than one frame length, the first     said supervisory means
are operable to deliver Its       frame after the completion of the
above-men-        a frame synchronization cancellation signal and stops
tioned bypassing is delivered as a reception-only  that frame. The
delivered reception-only frame cir-        each of said node means are
adapted to detect so that        culates through the transmission loop.
After one   50   said frame synchronization cancellation signal circulation
through the transmission loop, this     and cancel the synchronized
operation state, and empty,         delivered reception-only frame is
eliminated.      to restore synchronization in the frame next to frame
Hence, the buffer amount of the frame buffer       said synchronization
cancelled frame; memory in the supervisory device is adjusted not
whereby quick restoration of synchronization to exceed one frame length.
55   after bypassing or taking-in of a node is ensured. id sub-
The processes of this method are illustrated in     2. A system according
to claim 1, wherein one Figs. 10A to 10H.                        of said
node means executes bypassing or taking- ence of          In each of Figs.
10A to 1OH, there is shown a     in of a node when said frame
synchronization trn the         model of the system  including a
supervisory       cancellation signal is detected. 



3 to the        device having an FBM, a main loop, a junction    60  3. A
system according to claim 1, wherein said box circuit, and a sub-loop. For
simplification,   supervisory means (2) comprises means for deliv- etween
only one junction box circuit is shown, and nodes  ering a synchronization
cancellation signal (23). ntact c         on the main-loop and sub-loop are
not shown.         4. A system according to claim 1, wherein at pattern
As process-1, the initial state is illustrated in Fig.  least one of said
node means (3, 4, 5) is installed 10A. As process-2, the state where a
dummy    65   in a sub-loop (111) coupled with a main loop (100) 9    17
EP 0219549  B1                     18 of said loop means through a junction
box circuit  aufzuheben, und Synchronisation in dem Rah- (6).
men wiederherzustellen, der dem Rahmen mit 5. A system according to claim
4, wherein said  der geloschten Synchronisation am nachsten ist, junction
box circuit (6) comprises means for       wobei eine schnelle
Widerherstellung von Syn- delivering a synchronization cancellation signal
5    chronisation nach Uberbrucken oder Einbeziehen (606).
eines Knotens sichergestellt wird. 6. A system according to claim 1,
wherein a       2. System nach Anspruch 1, worin eine der node is bypassed
during a dummy frame signal.     Knoteneinrichtungen das Umgehen oder
Einbe- 7. A system according to claim 1, wherein said  ziehen eines Knotens
ausfuhrt, wenn das Rah- supervisory means (2) is operable to generate a
id   mensynchronistaionsloschsignal detektiert wird. dummy frame.
3. System nach Anspruch 1, worin die Oberwa- 8. A system according to claim
7, wherein each  chungseinrichtung (2) Mittel zum Liefern eines of said
node means has dummy frame detection
Rahmensynchronistaionsloschsignals   (23) means (34b, 44b).
umfaBt. 9. A system according to claim 7, wherein said   15    4. System
nach Anspruch 1, worin wenigstens dummy frame is eliminated after one
circulation   eine der Knoteneinrichtungen (3, 4, 5) in einer through said
loop means.                          Unterschleife (111) installiert ist,
die mit einer 10. A system according to claim 1, wherein a    Hauptschliefe
(100) der Schleifenreinrichtung frame signal is constituted such that a
predeter-  durch eine Verteilerschaltung (6) gekoppelt ist. mined
reception-only frame adapted to carry out   20  5. System nach Anspruch 4,
worin die Verteiler- information reception exclusively is provided
schaltung (6) Mittel zum Liefern eines Synchroni- after bypassing of at
least one of said node means  staionsl6schsignals (606) umfaBt. occurs and
said reception-only frame is elimi-     6. System nach Anspruch 4, ein
Knoten wahend nated after one circulation through said loop    eines
Blindrahmensignals (606) uberbruckt wird. means, whereby the frame length
of the frame   25  7. System nach Anspruch 1, worin die Uberwa- signal is
adjusted.                               chungseinrichtung (2) betrieben
werden kann, urn 11. A system according to claim 4, wherein a    ein
Blindrahmen zu erzeugen. frame signal is constituted such that a predeter-
8. System nach Anspruch 7, worin jede der mined reception-only frame
adapted to carry out   Knoteneinrichtungen Mittel (34b, 44b) zurm
information reception exclusively is provided   30   Detektieren von
Blindrahmen aufweist. after bypassing of a sub-loop occurs and said      9.
System nach Anspruch 7, worin der Blindrah- reception-only frame is
eliminated after one-cir-  men nach einem Durchlauf durch die Schleifen-
culation through said loop means, whereby the     einrichtung eliminiert
wird. frame length of the frame signal is adjusted.       10. System nach
Anspruch 1, worin ein Rah- 35   mensignal so ausgebildet ist, daB ein
vorbe- Patentanspruche                                  stimmter
Nur-Empfangs-Rahmen, der zur Ausfuh- rung ausschlieBlich von
Informationsempfang 1. Schleifenubertragungssystem mit einer Rah-
geeignet ist, gebildet wird, nachdem die Uber-
mensynchronisationssteuerung, umfassend:          bruckung von wenigstens
einer der Knotenein- eine Schleifeneinrichtung (1), durch welche   40
richtungen stattgefunden hat, und der Nur-Emp- Information in Form einer
Folge von Rahmen       fangs-Rahmen nach einem Durchlauf durch die oder
Blocken ubertragen wird,                   ;.Schleifeneinrichtung
eliminiert wird, wobei die mehrere, an vorbestimmten Positionen in die
Rahmenlinge des Rahmensignals eingestellt Schleifeneinrichtung eingesetzte
Knoteneinrich-   wird. tungen (3, 4, 5) zum Empfangen und Liefern von   45
11. System nach Anspruch 4, worin ein Rah- Information, wobei die
Knoteneinrichtungen in     mensignal so ausgebildet ist, dag ein vorbe-
einem  synchronisierten Betriebszustand sind,     stimmter
Nur-Empfangs-Rahmen, der zur Ausfuh- wenn eine gewisse, mehr als Eins
betragende       rung ausschliellich von Informationsempfang Anzahl von
Ramhmensynchronisationssignalen        geeignet ist, gebildet wird, nachdem
die Uber- detektiert wurde, und in einem nicht-synchroni-   50   brOckung
einer Unterschleife stattgefunden hat, sierten Betriebszustand sind, wenn
eine gewisse,  und der Nur-Empfangs-Rahmen nach einem mehr als Eins
betragende Anzahl von Asynchroni-   Durchlauf durch die
Schleifeneinrichtung elimi- stionen detektiert wurde, und
niert wird, wobel die Rahmenlange des Rahmen- eine an einer vorbestimmten
Position in die     signals eingestellt wird. Schleifeneinrichtung
eingesetzte Oberwachungs-   55 einrichtung (2) zum uberwachen der
Obertragung    Revendications von Information durch
die-Schleifeneinrichtung in Zuordnung zu den Knoteneinrichtungen,
1. Systeme de transmission en boucle A com- 



dadurch gekennzeichnet, daB                     mande de synchronisation
des blocs compre- die   Oberwachungseinrichtung   betrieben   60   nant:
werden kann zum Uefern eines Rahmensynchro-        un moyen en boucle (1)
par lequel sont trans- nisationsloschsignals und
mises des informations sous la forme d'une s6rie jede der
Knoteneinrichtungen geeignet ist, das  de blocs,
Rahmensynchronisationsloschsignals zu detek-       un ensemble de moyens A
noeud (3, 4, 5) tieren und den synchronisierten Betriebszustand   65
inser6s A des positions pr6d6terminees dans le 10 I I!III  1 HE 11111
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20 moyen en boucle pour recevoir et delivrer des     par l'intermediaire
d'un circuit A botte de jonction informations, les moyens 3 noeud 6tant
dans un    (6). 6tat de fonctionnement synchronise quand un         5.
Systeme selon la revendication 4, dans lequel certain nombre sup6rieur a un
des signaux de      le circuit 3 botte de jonction (6) Comprend un
synchronisation de bloc a et6 d6tect6 et 6tant    5    moyen pour d6livrer
un signal de suppression de dans un 6tat de fonctionnement non synchronis6
synchronisation (606). quand un certain nombre superleur a un des 6tats
6. Systbme selon la revendication 1, dans lequel d'asynchronisation a ete
d6tecte, et              un noeud est contourne pendant la pr6sence d'un un
moyen de surveillance (2) ins6r6 3 une       signal de bloc fictif.
position pred6terminee dans le moyen en boucle   to  7. Systeme selon la
revendication 1, dans lequel pour surveiller la transmission des
informations  le moyen de surveillance (2) peut etre mis en par le moyen en
boucle en association avec les    fonctionnement pour g6nerer un bloc
fictif. moyens A noeud, caract6risd en ce que               8. Systeme
selon la revendication 7, dans lequel le moyen de surveillance pout Wtre
mis en       chacun des moyens a noeud comporte un moyen fonctionnement
pour delivrer un signal de sup-   t5   de detection de bloc fictif (34b,
44b). pression de:synchronisation de bloc et en ce que    9. Systeme selon
la revendication 7, dans lequel chacurd des moyens A noeud est agenc6 pour
le bloc 1,ctif est dlimin apr~s une circulation dans d6tecter le signal de
suppression de synchronisa-  le moVdh On  boucle. tion de bloc et supprimer
l'6tat defonctionnement   10. Systbme selon la revendication 1, dans
synchronise, et pour r6tablir la synchronisation    20   lequel un signal
de bloc est constitu6 de telle dans le bloc suivant le bloc 3
synchronisation    sorte qu'un bloc de rsception uniquement pr6de-
supprimee;                                        termine et adapte pour
executer une reception le rstablissement rapide de la synchronisation
d'informations exclusivement est fourni aprbs 6tant ainsi garanti aprbs le
contournement de ou  qu'un contournement d'au moins un des moyens Ie
passage dons un noeud.                    25   a noeud so produise et le
bloc de reception 2. Systeme selon la revendication 1, dans lequel
uniquement est 6limin6 apres une circulation un des moyens A noeud ex6cute
un contourne-       dans le moyen en boucle, la longueur de bloc du ment de
ou un passage dans un noeud quand le      signal de bloc 6tant ainsi
reglee. signal de suppression de synchronisation de bloc    11. Systeme
selon la revendication 4, dans est d6tect6.
30   loquel un signal de bloc est constitu6 de telle 3. Systeme selon la
revendication 1, dans lequel  sorte.qu'un bloc de reception uniquement
pred6- le moyen de surveillance (2) comprend un moyen    termine et adapts
pour exbcuter une reception pour d6livrer un signal de suppression de syn-
d'informations exclusivement est fourni apres chronisation (23).
qu'un contournement d'une sous-boucle se pro- 4. Systbmeselon la
revendication 1, dans lequel   35   duise et le bloc de rbception
uniquement est au moins un des moyens A noeud (3,4,5) est mis    6limine
aprbs une circulation dans le moyen en en place dans une sous-boucle (111)
coupl6e 3     boucle, la longuour de bloc du signal de bloc 6tant une
boucle principals (100) du moyen en boucle    ainsi r6gl6e. 40 55 65 11    


