
EP 0173 364 B1 Description The invention relates to a method of
transmitting messages formed by data packets between stations via a common
communication channel formed by corresponding time slots in consecutive
frames of a 5 time-division multiplex system, each station continuously
checking the traffic state (free of busy) of the channel, those stations
which have a data packet ready for transmission transmitting this packet
after they have detected the traffic-free state of the channel, each
transmitting station comparing the content of the data packet transmitted
by this station to the 10 content of the data packets present in the
communication channel to check those packets for mutilations, each station
detecting mutilation of its data packet terminating the transmission of
further data packets of the message, whereafter those stations which have
detected mutilation of the data packets adopting a procedure for repeated
transmission of their data packets. 75    The invention also relates to a
station for performing that method and a system of stations having a common
communication channel. Such a method, station and system are disclosed in
United States Patent No. 4063220. The manner described there for the
stations to access the communication channel is known as the CSAMA-CD
protocol (Carrier Sense Multiple Access with Collision Detection). If in
such a system several stations start transmitting data packets
simultaneously a collision state occurs which is detected by the
transmitting stations in that they detect in equality beween the data
transmitted by them and the data simultaneously present in the
communication channels. Repeated transmission of the data packets must then
occur in accordance with a retransmission procedure so as to accomplish
undisturbed transmission as yet. 25     The retransmission procedure
adopted in the system in accordance with the above-mentioned United States
Patent consists in that after collision a data packet must wait for a
waiting time which is directly ascertained after the collision before
transmission can be resumed. The waiting times in the stations of this
system are statistically distributed, the waiting time being influenced by
a weighting factor which depends on the number of times collision has
occurred on transmission of a data packet. 30     Because of the random
character of the length of the waiting time it is possible that the overall
waiting time becomes very long; in practice this means that the access to
the communication channel of a data packet after collision is not
absolutely certain. The invention has for its object to provide a method of
the type described in the opening paragraph with which access of collided
data packets to the communication channel is guaranteed. According to the
invention, the method is therefore characterized in that each station has
an address number which unambiguously identifies this station, that after
mutilation of the data packets has been detected consecutive numbers are
assigned in each station to a first number of consecutive frames, and that
the number of the frame in which the repeated transmission of the data
packets of a station starts 40 is equal to at least a part of the address
number of that station. One has the possibility to opt for a number of
consecutive frames to be numbered, which is identical to the number of
stations which can use the communication channel. In that case it is
certain that a data packet can already be transmitted at the first
re-transmission without collision. 45     An alternative possibility is to
limit the number of frames which are to be counted down after collision. An
embodiment of the method in which this feature is used, is therefore
characterized in that, after mutilation of the data packets has been
detected, consecutive numbers are assigned in all stations to a second
number of consecutive frames which precede in the time the first number of
consecutive frames and 50    the number of the frame of the second number
in which, if necessary, a second re-transmission of the data packets of a
station starts, is equal to the other part of the address number of that
station. As for the assigning of the frame for first retransmission only a
portion of the address number is used, there is a risk that a collision
occurs again at the first retransmission, namely between two stations which
have the relevant portion of the address number in common. After such a
repeated collision a subsquent 55 retransmission is effected of the data
packets which were involved in this repeated collision. This subsequent
retransmission then occurs in frames of the second number. In these last
frames no collision can now occur anymore because the other portions of the
address numbers of the relevant stations are mutually different. In some
communication systems different types of messages are transmitted in which
one wants to 60 make a distinction between the types on transmission of the
messages. Such a situation occurs, for example, if the communication
channel is a channel which is used for both signalling purposes for
stations such as telephone sets and the transmission of less urgent
messages such as for example, messages for telemetry purposes. A method
which makes a distinction between different types of messages on the
transmission of 65 messages is therefore characterized in that 3 



EP 0173 364 B1 data packets of first and second types are transmittable by
the stations, these types differing from each other by their contents and
in the traffic-free state, of consecutive pairs of frames the first and the
second frames are alternately available for the transmission of a packet of
the first and second type, respectively. 5     On transmission of different
types of messages it may be desirable to give one type priority over
another type. A method which, before proceeding to retransmission of one
type of messages first enables the transmission of non-collided messages of
a different type, is therefore characterized in that data packets of a
first and a second type are transmittable by the stations, these types
differing from each other by their contents, 10    each station can start
the transmission of data packets of the first type in a frame located
between detection of mutilation of a data packet and the subsequent
assigning of consecutive numbers to consecutive frames, and in each station
a flag is placed which indicates the transmission of a data packet of the
first type in said frame. 15    Providing the flag may prevent non-collided
messages of a first type from repeatedly preceding the retransmission of
messages of the same type. It also prevents messages of the second type
waiting for retransmission from interfering with retransmission of messages
of the first type. Not only by the collision of messages but also by other
causes such as, for example, noise or externally induced interferences in
the communication channel is it possible that messages are transmitted in a
20 mutilated condition without this being detected by the transmitting
station. Also in such a case repeated transmission of the relevant message
is required. A method with which retransmission is accomplished in such
cases is therefore characterized in that, after transmission of the message
has been completed the receiving stations perform an error check, in each
station after the transmission of the message has been completed,
consecutive numbers are 25 assigned to a third number of consecutive
frames, which number of frames is immediately subsequent to the last data
packet of the message, each station which has detected an error during the
error check transmits an alarm signal in a predetermined frame of the third
number of frames and the station which has transmitted the error-containing
message starts in response to the alarm signal a 30 procedure for repeated
transmission. This procedure for repeated transmission may proceed as
described above for the case of collision. The invention and its advantages
will now be described in detail by way of example with reference to the
accompanying Figures. Therein: Figure 1 shows a system of stations
connected to a common bus; 35    Figure 2 is a diagrammatic representation
of the frame structure of the time-division multiplex system and the frame
sequences on re-transmission; Figure 3 shows a block circuit diagram of a
station of Figure 1 in which only the functional blocks relevant to the
invention are shown; Figure 4 shows a flow chart illustrating the operation
of the frame counter; 40    Figure 5 shows a flow chart which illustrates
the access procedure of a first type of messages to one of the
communication channels, Figure 6 shows a flow chart illustrating the access
procedure of a second message type to the same communication channel.
Figure 1 shows a system of a number of stations 11-1 to 11-N connected to a
common bus 12. These 45 stations may be telecommunications terminals such
as, for example, telephone sets or telex apparatus. They may alternatively
be data-processing apparatus such as, for example, word processors or
personal computers. Sensor stations for safety purposes or for process
control, such as for example fire sensors or temperature sensors for room
heating can also function as stations in this system. Each of these
stations has an address number which unambiguously identifies this station
within the 50 system. This address number is important for the selection,
still to be described in the sequel, of a main station for synchronizing
purposes and for the retransmission, also to be further described in the
sequel, of message which were mutilated during transmission. Bus 12 isa
two-wire conductorwhoseends areterminated by terminating impedances 13-1
and 13-2. A direct current supply source 14 can be connected to bus 12 for
feeding the stations. The signal transmission 55 via the bus is effected in
binary encoded form. One of these two binary values (for example "0") can
be represented by the electrically floating state of the bus whilst the
other binary value ("1") is represented by a voltage difference. The
advantage thereof is that if two stations transmit simultaneously, the "0"
of one station is suppressed by the "1" of the other station, which
facilitates detection of this collision situation by the station
transmitting the "0". 60     The communication via the bus proceeeds via
communication channels which are made available by the use of a
time-division multiplex system. Communication in such a system requires the
time-division 



multiplex frames in all the connected stations to be mutually synchronized.
This synchronization is obtained by means of a synchronizing signal
transmitted in a synchronizing channel intended therefor by one of the
stations, the main station. 65     Because of the selection procedure
followed during the selection of the main station, none of the 4    EP 0173
364 B1 stations is excluded from the possibility of being selected as the
main station. This procedure consists in that in each station one unit is
each time added to the address number until a predetermined final value has
been reached in one station, which then becomes the main station. Should
that station be removed from the bus, then this selection procedure is
performed again until a new main station has been selected. 5      There is
a possibility that the station is not only connectable to the bus but also
to an external communication channel, (for example a private or public
telephone network), that external communication channel also being formed
by a sequence of time slots. It is then necessary to synchronize the bus
with the external communication channels. As for this purpose the stations
having an external connecting feature must be given priority during the
selection procedure of the main station, these stations comprise an 10
additional "address bit", so that these stations always have a higher
address number than the other stations. In Figure 2 the upper diagram shows
the frame structure of the time-division multiplex system. The frame
repetition rate is adapted to the standard 8 kHz sampling rate for digital
speech transmission, so that a frame period of 125 us is obtained. The
frame is divided into ten channels, namely one synchronizing 15  channel R,
one half-duplex channel (bd) for system control (signalling) and for
message-switched data transmission and eight half-duplex channels b, to be
for circuit-switched speech and data transmission. Thus a maximum of, for
example, four telephone conversations are simultaneously possible in this
frame structure. The F-channel for synchronization contains a five-bit
word. The remaining channels may contain a 20  nine-bit word and leave 4
bit positions unoccupied to offset the delay caused by the required
propagation time in the bus conductor. Together with the spaces between the
channels in the above-mentioned bit occupation of the channels produces a
bit rate on the bus of the order of magnitude of 1 Mbitls. So as to
indicate that a channel is busy each frame of such a busy channel starts
with a "1,", referred to as the start bit. This start bit is followed in
the same frame by a bit word of four (F-channel) or eight bits 26
(remaining channels). Each station is now capable of detecting the traffic
state (free or busy) of a channel by observing the first bit position in
each frame of that channel. Access of a station to a circuit-switched
channel must be realized via preceding signalling in the bd-channel. The
channel starts by transmitting a message in the bd-channel when this
channel is free. This message is formed by a message identification, the
address number of that station and two check words, 30  referred to as
CRC-bytes (Cyclic Redundancy Check). Since the address number is unique for
each station, the transmitting station can ascertain whether another
station has simultaneously started the transmission of a similar message.
If yes, collision is unavoidable, as all the address numbers are mutually
different. Upon an undisturbed transmission of the address number it is
certain that no other station has had access to the bd channel. The station
which was the sole station transmitting via the bd-channel now consequently
35  is also the sole station accessing one of the channels be-b3, provided
one of these channels is free. Acting thus prevents collision in a
circuit-switched channel. Consequently, collisions can only occur on
transmission via the bd-channel. The invention provides a method which is
suitable for solving collision problems in such a way that it is ensured
that messages involved in a collision can be transmitted without
mutilations after this collision. 40 This method is illustrated in the
lower diagram of Figure 2. The lower diagram of Figure 2 shows a sequence
of frames of the bd-channel. The top row of this diagram illustrates the
traffic state, Empty (E) or Busy (B). A dash (-) indicates that such a
frame can be both empty and busy. The central row of this diagram shows the
name of the several frames. B is a frame being used for the transmission of
a byte. E is a frame which is always kept empty. N is a frame in which a 45
receiving station can report by means of an alarm signal (N=NACK, "Not
Acknowledged") that the message was mutilated on receipt. The messages in
the bd-channel can be distinguished in two types by their function in the
system. A first type includes, for example, the messages which form the
signalling for the setting-up of a circuit-switched connection between two
stations. In more general sense, the messages providing the so  system
control belong to this first category. The length of these messages is
limited, whilst for their function (system control) a fast transmission is
desirable. The second category is formed by messages embodying, for
example, the data for telemetry or (slow) data transmission between
computers. They may be comparatively long messages having a comparatively
low urgency. The first category is referred to as an s-message, the second
category as a d-message. On repeated transmission, the transmission
procedure 55 in accordance with the invention gives s-messages priority
over d-messages. S and D are frames intended for starting the transmission
of s-messages and d-messages, respectively. The frames H 00 to L 111 are 



intended for starting the re-transmission of messages involved in a
collision or which were received mutilated. In the present embodiment it is
assumed that 31 stations are connected to the bus having address 60 numbers
(binary) 00001 to 11111. A station having address number a b i j k tries to
effect its first re-transmission in frame L i j k; there still is a
possibility that in said last frame collision occurs again with another
station having the same last three address bits. In that case station a b i
j k effects its second re-transmission in frame H a b. Since H-frames are
only accessible to stations which previously collided in an L-frame,
collision is now impossible since all the address numbers are different (A
station having 65 address number 00000 is absent, so that the combination L
000 followed by H 00 will not occur during 5    EP 0 173 364 B1
retransmission. The value 00000 is used as the final value in the selection
procedure for the synchronizing main station). The lower row of the diagram
of Figure 2 illustrates the numbering of the several frames. As long as the
channel is occupied by the transmission of a message, the frame counter FC
is in the zero position. After a 5 message has ended, an empty frame always
occurs, which causes the frame counter to increment to 1.1 (In this empty
frame receiving stations can carry out their error check CRC). If a station
has detected an error then this station transmits a NACK signal in frame 2,
which causes the transmitting station to effect a re-transmission in one of
the frames 9 to 16. If during frame 1 no error is detected then frame 2
remains empty. The empty frame 3 is only included because of the lack of
computation time and has no further io significance for the invention.
Frame 4 in Figure 2 is intended for the start of new s-messages. This new
s-message consequently has priority over retransmission of both d- and
s-messages. This realizes the precedence of s-messages over d-messages
during retransmission of d-messages. In the event in which such a new
s-message takes precedence over other s-messages waiting for
re-transmission then in all stations a flag is placed which 15 prevents,
after the end of that new s-message, a further new s-message from
postponing the retransmission of s-messages again. The frames 9 to 16 are
intended for first retransmissions, the frames 5 to 8 for further
retransmissions. In frames 17 and 18 s-messages and d-messages,
respectively can start again. In the empty traffic state of the bd-channel
the frame counter changes-over between counting 20 positions 17 and 18. A
station having a message for transmission via the bd-channel takes access
to that channel, the frame counter then being adjusted to zero. After the
end of the message the frame counter starts counting from zero. If in frame
2 no NACK byte is received, then the frame counter proceeds to 17 and 18,
whereafter the counter starts alternating between 17 and 18 ("toggling").
If a NACK byte was indeed received in frame 2 then the station starts
retransmission in that L-frame which corresponds to its address 25 number.
After that retransmission has ended the frame counter again passes from 0
to 18 and starts toggling. If during toggling two stations simultaneously
start to transmit simultaneously each of the stations detects that its
message is mutilated. The stations now stop the transmission of the message
and in the next frame send a disturb signal (formed by the NACK-byte
consisting of 9 "1"-bits), whereafter the 30 subsequent frame is again kept
empty. In that empty frame the counter goes to 1, the other stations detect
in frame 1 an error on the basis of their error check and transmit a
NACK-byte in frame 2. In the absence of a new s-message in frame 4
retransmission (in the event of collision in an L-frame) is followed by a
second retransmission in a H-frame, collision being impossible. It is
however still possible that after a retransmission has ended the
transmitting station again receives 35 a NACK-byte in frame 2, namely when
the message is mutilated on transmission or when the receiving station is
not capable of accepting the message. To distinguish between these two
situations a third retransmission is affected, also in the corresponding
H-frame. If thereafter a NACK byte is received again, then the transmitting
station decides that the receiving station is not capable of accepting the
message and terminates further transmission. After the last-NACK-type
(counting position 2) the frame counters in the 40 stations pass once again
through the positions up to 18, inclusive and start toggling thereafter.
If, however, during last-mentioned cycling through the frame counter the
flag was in the set state (in response to a s-message in frame 4 which
started at an earlier stage) then the frame counter returns from position
16 to position 3 and thereafter starts to count up whilst at the same time
the flag is adjusted to the non-set state. The object thereof is to offer
the d-message (which could not be transmitted in an earlier 5 stage because
the flag was in the set state) the opportunity to be transmitted. After the
frame counter has returned to position 3 it is still possible that in the
subsequent frame 4 an s-message starts again, the flag being set. Figure 3
shows a block circuit diagram of a station 3-10 in accordance with the
invention, connected to the bus 12. The station comprises a receiver 3-11
which takes signals from the bus and a transmitter 3-12 50 transmitting
signals to the bus. in order to determine equality between the transmitted
bits and the bits present on the bus, a channel comparator 3-13 is
provided, which is connected to the transmitter input and 



to the receiver output. An alarm signal detector 3-14 is also provided for
detecting alarm signals (NACK-bytes) in the communication channel. The
outputs of channel comparator 3-13 and alarm signal detector 3-14 are
connected to an OR-gate 3-15, whose output is connected to a counting unit
3-16. This 55 counting unit is constituted by two retransmission counters,
one for s-messages 3-17, and one for d-messages 3-18. Both counters are
connected to the central control 3-19 of the station for activation by a
s-message and a d-message, respectively. The station further comprises a
using unit 3-20 for converting the received information into a form
suitable for use. Such a unit may, for example, be in the form of a picture
screen, a printer or a circuit of a 60 telephone set. The using unit shown
symbolically for last-mentioned use. Using unit 3-20 transfers the bytes to
be transmitted to buffer store 3-21 from which these bytes are transmitted
to the bus by transmitter 3-12. The transmission of the bytes contained in
buffer store 3-21 by transmitter 3-12 must only be effected in
predetermined frames, for example a hyte of a new s-message is only to
start in frame 4 or in frame 18. 65 To enable this frame-selective
transmissio 7energizing means 3-22 are connected to transmitter 3-12, which
6    EP 0173 364 B1 energize transmitter 3-12 for transmitting the content
of buffer store 3-21 in dependence on the position of the frame counter, of
the station address number, the type of message (s or d), whether the flag
is in the set or the non-set state (when frame 4 is occupied) and on the
position of the retransmission counter. The energizing means 3-22 receive
information from counter comparator 3-23 which compares the 5  content of
address store 3-24 to the content of frame counter 3-25. This comparison is
necessary for selecting the appropriate frame for retransmission; the
energizing means receive further information necessary for this selection
from the central control 3-19. Repeated transmission of a message is
necessary on collision of several stations or in the case of error
detection by a receiving station. Collision is detected by channel
comparator 3-13 which, when it detects 10  inequality of the bits at its
two inputs, applies a collision signal to an OR-gate 3-15. When it detects
an error, a receiving station reports this by means of an alarm signal
(NACK) in frame 2. In response to that alarm signal, alarm signal detector
3-14 applies an alarm indication signal to OR-gate 3-15. In response to one
of the two input signals OR-gate 3-15 supplies a signal for increasing the
counter position of either s-retransmission counter 3-17 or
d-retransmission counter 3-18. A non-zero counting position of these 15
counters triggers the start of the retransmission in one of the frames 5 to
16. The flow chart of Figure 1 illustrates how the various counting
positions of the frame counter are obtained. In all stations the counting
position of the frame counters are equal to each other. The portion of the
flow chart located below block 4-2 is passed through once in each frame.
The several blocks in the flow chart have the following significance: 20
Block No.     Caption                  Significance 4-1        POWER ON
the bus is made operative by feeding supply energy to the station. 25
4-2         SF:=0         the non-set state of the flag indicating the
start of a s-message in frame 4, is set. 4-3        START          start of
the cycle which repeats itself each frame. 30        4-4         FRAME
test whether the frame generated in the station SYNC.         is in phase
synchronism with the frame generated by the synchronizing main station. 4-5
CH.OCC.        test whether the bd-channel is occupied. 35 4-6        FC=2
test whether the frame counter is in position 2. 4-7        FC=4
test whether the frame counter is in position 4. 40        4-8        SF:=1
the flat indicating the start of an s-message in frame 4, is set. 4-9
FC:=0          the frame counter is set to position 0. 45        4-10
FC=18         test whether the frame counter is in position 18. 4-11
FC:=17        the frame counter is set to position 17. 4-12       FC:=FC+1
the position of the frame counter is incremented by 1 unit. 50 4-13
FC=16          test whether the frame counter is in position ASF=1
16 and also whether the flag is set. 4-14       SF:=0          the non-set
state of the flag is set and the 55                    FC:=3         frame
counter is adjusted to position 3. 4-15       FC:=0          the frame
counter is set to the position 0. Immediately after the bus has been made
operative (4-1), the non-set state of the flag (indicating the 60  start of
an s-message in frame 4) is set, whereafter the then subsequent cycle is
repeated in each frame. 



As long as the locally generated frame is not in synchronism with the bus
frame, the frame counter is kept at zero. The frame counter can continue
counting after frame synchronization. In counting position 4 an s-message
may be transmitted over the bus; if no message is transmitted then the
frame counter counts on to alternately position 17/18 in which an s-message
may alternately start. 65     The channel being occupied and the frame
counter being in counting position 2 inevitably denotes a 7    EP 0173 364
B1 NACK-signal; the frame counter now continues to count via block 4-12. In
that case, if no new s-message is started in frame 4, the retransmission
field 5 to 16 is cycled through. In one of these frame the collided or
mutilated message can be retransmitted. The channel being occupied and the
frame counter being in position 4 is a sure indication of a new s-message
in frame 4; now the flag is set, block 4-8. In all other cases 5  the
channel is normally occupied, the frame counter always being kept at 0,
block 4-9. If a flag is set when a channel is not occupied and the frame
counter has arrived in counting position 16 (block 4-13) then the non-set
state of the flag is set and the retransmission field is once cycled
through again, whereafter the frame counter starts toggling between the
positions 17 and 18. 10     The advantage of the method illustrated by the
flow chart of Figure 4 is that any deviations of a frame counter of a given
station is corrected automatically without outside action. Such deviations,
can, for example, occur because the station is connected to the bus at a
later instant than the other stations, has been removed from the bus for
some time of by externally induced interferences. The frame counter of that
station is indeed originally not in synchronism with the other frame
counters, (thus this frame counter 15 shows other frame numbers) but at the
first occupied frames detected by that station the frame counter will be
adjusted to the zero position or the station will cause collision. In the
first case synchronization is obtained, in the second case a retransmission
procedure is started, also beginning with frame counter position 0, which
also accomplishes synchronization. The adopted method renders the frame
counting and consequently the access procedure self-repairing. 20     The
flow chart of Figure 5 illustrates the course of the access procedure for
the bd channel of an s-message to be transmitted by a station. The blocks
in this flow chart have the following significance: Block No.  Caption
Significance 25          5-1      START            start of the access
procedure. 5-2      MESS.            test whether a message is ready for
transmission. 5-3      S                test whether the message ready for
30                                   transmission is an s-message. 5-4
RC:=O            the retransmission counter for s-messages is set to 0. 5-5
RC=O             test whether the retransmission counter 35
for s-messages is in the zero position. 5-6      SF=O            test
whether the flag is in the non-set state. 5-7      FC=3, 16, 18    test
whether the frame counter is in one 40
of the counting positions 3, 16 or 18. 5-8      FC=16, 18       test
whether the frame counter is in one of the positions 16 or 18. 45
5-9      RC=1             test whether the s-retransmission counter is in
counting position 1. 5-10     RC=2, 3          test if the s-retransmission
counter is in one of the counting positions 2 or 3. 50 5-11     FC=L-1
test whether the frame counter is in one of the counting positions 8 to 15
and whether at the same time that counting position minus 8 is equal to the
number 55                                   formed by the three least
significant bits of the address number. 5-12     FC=H-1          test
whether the frame counter is in one of the positions 4 to 7, and whether at
the 60                                    same time that counting position
minus 4 is equal to the number formed by the two most significnat bits of
the address number. 5-13     ERR.             decide to situation in which
the receiver 65                                    is not capable of
accepting the message. 8    



EP 0173 364 B1 Block No.    Caption                   Significance 5-14
CH.OCC           test whether bd-channel is occupied. 5         5-15
TRNSMT IN        transmit the message in the next frame. NEXT FR. 5-16
END MESS.        test whether the last byte of the message has been
reached. 10 5-17      COLL.            test whether collision has been
detected. 5-18      STOP TRM         stop the transmission. 15        5-19
FC=1             test whether the frame counter is in the counting position
1. 5-20      NACK IN          send NACK-signal in the next frame. NEXT FR.
20 5-21      STOP TRM.        stop the transmission. 5-22      FC=2
test whether the frame counter is in counting position 2. 25 5-23
CH.OCC           test whether the bd-channel is occupied. 5-24
RC:=RC+1          increment the counting position of the s- retransmission
counter by one unit. 30 After the start of the access procedure it is
tested whether the message to be transmitted is an s-message. If no, then
the access-procedure for d-messages is proceeded too, which is symbolically
shown in Figure 5 in block 5-3 by "d"; the d-procedure is then started at
the input of block 6-4, Figure 6. If yes, then the message is transmitted,
the path 5-4, 5-5, 5-6, 5-7, 5-14, 5-15, 5-16, 5-17,..., 5-15, 5-16, 5-21,
5-22, 5-23, 35 5-1 being followed further. If after transmission of the
message collision occurs (after first the same path from block 5-4 to 5-16
has been followed) the path is followed via the block 5-16, 5-17 to 5-20,
5-22, 5-23, 5-24 and back to 5-5. For the first retransmission the path is
now chosen which leads from 5-5 via the blocks 5-9, 5-11, 5-14, 5-15, 5-16,
40 5-17. Let it be assumed that during this first retransmission collision
occurs again, so that the path is continued via the blocks 5-18, 5-19,
5-20, 5-22, 5-23, 5-24, and back again to 5-5. For the second
retransmission the path is taken from block 5-5 via the blocks 5-9, 5-10,
5-12, 5-14, 5-15, 5-16, 5-17. At this stage collision is impossible (the
frame counter is now in the H-range of Figure 2), so that after termination
of the message (block 5-16) the path is continued via blocks 5-21 and 5-22.
If now in frame 2 (block 5-22) the 45 channel is found to be occupied
(5-23), then this must be a NACK-signal reporting mutilated reception. Now
the retransmission counter is now adjusted to position 3 (block 5-24) and
said last path is again continued from block 5-5 to block 5-23. If now a
NACK-signal indicating mutilated reception is again detected, then the
retransmission counter is adjusted to 4, as a result of which the path 5-5,
5-9, 5-10, 5-13 back to 5-1 is followed, an error being reported (5-13) to
the central control of the station. 50     The flow chart of Figure 6 shows
the course of the access procedure to the bd-channel of a d-message to be
transmitted by a station. The blocks in this flow chart have the following
significance: Block No.   Caption                      Significance 55
6-1        START            start of the access procedure. 6-2       MESS.
test whether a message is ready for transmission. 6-3       D
test whether the message ready for 60
transmission is a d-message. 6-4       RC:=0            the retransmission
counter for d-messages is set to 0. 6-5       RC=0             test whether
the retransmission counter 65                                  for
d-messages is in the zero position. 9    EP 0173364 B1 Block No.   Caption
Significance 6-8       FC=17               test whether the frame counter
is in position 17. 5        6-9        RC=1                test whether the
d-retransmission counter is at 1. 6-10      RC=2, 3             test
whether the d-retransmission counter is in one of the positions 2 or 3. 10
6-11       FC=L-1             test whether the frame counter is in one
ASF=O              of the counting positions 8 to 15, whether at the same
time the counting position minus 8 is equal to the number formed by 



the three least-significant bits of the 15
address number and whether at the same time the flag is in the non-set
state. 6-12      RC=H-1              test whether the frame counter is in
one ASF=0              of the positions 4 to 7, whether at the 20
same time the counting position minus 4 is equal to the number formed by
two most significant bits of the address number and whether at the same
time the flag is in the non-set state. 25 6-13      ERR.
decide to the situation in which the receiver is not capable of accepting
the message. 6-14      CH.OCC              test whether the bd-channel is
occupied. 30 6-15      TRNSMT IN          transmit the message in the next
frame. NEXT FR. 6-16      END MESS.           test whether the last byte of
the message has been reached. 6-17      COLL.               test whether
collision has been detected. 6-18      STOP TRM            terminate the
transmission. 40 6-9       FC=1               test whether the frame
counter is in the counting position 1. 6-10      NACK IN             send
NACK-signal in the next frame. NEXT FR. 6-21      STOP TRM.
terminate the transmission. 6-22      FC=2               test whether the
frame counter is in 50                                      canting
position 2. 6-23      CH.OCC.            test whether the bd-channel is
occupied. 6-24      RC:=RC+1           increment the counting position of
the d- retransmission counter by one unit. After the access procedure has
been started, it is tested whether the message to be transmitted is of the
d-type. If no, then the access procedure for s-messages is proceeded to,
which in Figure 6, is symbolically 60 shown at block 6-3 by "s"; the
s-procedure is then started at the input of block 5-4, Figure 5. If yes,
then the transmission of a d-message is effected in the same way as
described with reference to Figure 5 for a s-message, but for the following
differences; to give new s-messages priority over d-messages waiting for
retransmission, the possibility is provided for s-messages to start once in
frame 4 while setting a flag (see Figure 5, block 5-6, 5-7, 5-8). As this
feature is absent for d-packets, in Figure 6, the blocks corresponding to
65 block 5-6 and 5-7 are absent. In addition, on retransmission of
d-packets (path 6-9, 6-11, and 6-10, 6-12, 10    EP 0173 364 B1
respectively) it should always be tested whether the flag has not been set.
If yes, then those d-packets must wait until the flag is again in the
non-set state. The procedure of setting and non-setting of the flag is
illustrated in Figure 4. 5  Claims 1. A method of transmitting messages
formed by data packets between stations via a common communication channel
formed by corresponding time slots in consecutive frames of a time-division
multiplex system, 10     each station continuously checking the traffic
state (free or busy) of the channel, those stations which have a data
packet ready for transmission transmitting this packet after they have
detected the traffic-free state of the channel, each transmitting station
comparing the content of the data packet this station transmits to the
content of the data packet present in the communication channel to check
those packets for mutilations, 15     each station detecting mutilation of
its data packet terminating the transmission of further data packets of the
message, whereafter those stations which have detected mutilation of the
data packets adopting a procedure for repeated transmission of the data
packets, characterized in that: each station has an address number which
unambiguously identifies this station, 20     after mutilation of data
packets has been detected, consecutive numbers are assigned in each station
to a first number of consecutive frames, and the number of the frame in
which the re-transmission of the data packets of a station starts is equal
to 



at least a portion of the address number of that station. 2. A method as
claimed in Claim 1, characterized in that 25     after mutilation of the
data packets has been detected, consecutive numbers are assigned in all
stations to a second number of consecutive frames which considered in the
time precede the first number of consecutive frames, and the number of the
frame of the second number in which, if necessary a second retransmission
of the data packes of a station starts is equal to the other portion of the
address number of that station. 30     3. A method as claimed in Claim 1 or
2, characterized in that each station which has detected that a data packet
has been mutilated transmits after this detection a disturb signal for
mutilating further data packets before starting to follow the
retransmission procedure. 4. A method as claimed in Claim 1, 2 or 3,
characterized in that data packets of first and second types are
transmittable, these types differing from each other by their 35 contents,
and in the traffic-free state, of consecutive pairs of frames the first and
second frames are alternately available for the transmission of a packet of
the first and second type, respectively. 5. A method as claimed in any one
of the preceding claims, characterized in that data packets of the first
and second types are transmittable by the stations, these types differing
from 40 each other by their contents, each station can start the
transmission of data packets of the first type in a frame located between
the instant at which mutilation of a data packet was detected and the
subsequent assigning of consecutive numbers for consecutive frames, and in
each station a flag is set which indicates the transmission of a data
packet of the first type in said 45 frame. 6. A method as claimed in any
one of the preceding claims, characterized in that after the transmission
of the message has been completed, the receiving stations effect an error
check, in each station after completion of the transmission of the message
consecutive numbers are assigned to a first number of consecutive frames,
which number is immediately subsequent to the last data packet of so the
message, each station which detects an error during the error check
transmits an alarm signal in a predetermined frame of the first number, and
that station which has sent the erroneously transmitted message starts to
follow a procedure for retransmission in response to the alarm signal. 55
7. A method of selecting a main station for transmitting synchronizing
signals in a system comprising a communication channel and a synch ronizing
signal for performing the method as claimed in any one of the preceding
claims, characterized in that in each station the address number of that
station is used as a presetting of a counter, the counting position of this
counter is always incremented by one unit under the control of a local 6o
clock which is nominally the same for all stations until in one of the
stations a predetermined final position, which is identical for all
stations, is reached, and the station reaching this final state starts to
transmit synchronizing signals via the synchronizing channel. 8. A station
(3-10) suitable for performing the method as claimed in Claim 1, this stat.
n (3-10) 65  comprising:    EP 0173 364 B1 respectively) it should always
be tested whether the flag has not been set. If yes, then those d-packets
must wait until the flag is again in the non-set state. The procedure of
setting and non-setting of the flag is illustrated in Figure 4. 5  Claims
1. A method of transmitting messages formed by data packets between
stations via a common communication channel formed by corresponding time
slots in consecutive frames of a time-division multiplex system, 10
each station continuously checking the traffic state (free or busy) of the
channel, those stations which have a data packet ready for transmission
transmitting this packet after they have detected the traffic-free state of
the channel, each transmitting station comparing the content of the data
packet this station transmits to the content of the data packet present in
the communication channel to check those packets for mutilations, 15
each station detecting mutilation of its data packet terminating the
transmission of further data packets of the message, whereafter those
stations which have detected mutilation of the data packets adopting a
procedure for repeated transmission of the data packets, characterized in
that: each station has an address number which unambiguously identifies
this station, 20     after mutilation of data packets has been detected,
consecutive numbers are assigned in each station 



to a first number of consecutive frames, and the number of the frame in
which the re-transmission of the data packets of a station starts is equal
to at least a portion of the address number of that station. 2. A method as
claimed in Claim 1, characterized in that 25     after mutilation of the
data packets has been detected, consecutive numbers are assigned in all
stations to a second number of consecutive frames which considered in the
time precede the first number of consecutive frames, and the number of the
frame of the-second number in which, if necessary a second retransmission
of the data packes of a station starts is equal to the other portion of the
address number, of that station. 30     3. A method as claimed in Claim 1
or 2, characterized in that each station which has detected that a data
packet has been mutilated transmits after this detection a disturb signal
for mutilating further data packets before starting to follow the
retransmission procedure. 4. A method as claimed in Claim 1, 2 or 3,
characterized in that data packets of first and second types are
transmittable, these types differing from each other by their 35 contents,
and in the traffic-free state, of consecutive pairs of frames the first and
second frames are alternately available for the transmission of a packet of
the first and second type, respectively. 5. A method as claimed in any one
of the preceding claims, characterized in that data packets of the first
and second types are transmittable by the stations, these types differing
from 40 each other by their contents, each station can start the
transmission of data packets of the first type in a frame located between
the instant at which mutilation of a data packet was detected and the
subsequent assigning of consecutive numbers for consecutive frames, and in
each station a flag is set which indicates the transmission of a data
packet of the first type in said 45 frame. 6. A method as claimed in any
one of the preceding claims, characterized in that after the transmission
of the message has been completed, the receiving stations effect an error
check, in each station after completion of the transmission of the message
consecutive numbers are assigned to a first number of consecutive frames,
which number is immediately subsequent to the last data packet of 50 the
message, each station which detects an error during the error check
transmits an alarm signal in a predetermined frame of the first number, and
that station which has sent the erroneously transmitted message starts to
follow a procedure for retransmission in response to the alarm signal. 55
7. A method of selecting a main station for transmitting synchronizing
signals in a system comprising a communication channel and a synchronizing
signal for performing the method as claimed in any one of the preceding
claims, characterized in that in each station the address number of that
station is used as a presetting of a counter, the counting position of this
counter is always incremented by one unit under the control of a local 60
clock which is nominally the same for all stations until in one of the
stations a predetermined final position, which is identical for all
stations, is reached, and the station reaching this final state starts to
transmit synchronizing signals via the synchronizing channel. 8. A station
(3-10) suitable for performing the method as claimed in Claim 1, this
station (3-10) 65 comprising:    EP 0 173 364 B1 a receiver (3-11) for
receiving data packets from the communication channel, a transmitter (8-12)
for transmitting data packets to the communication channel, and a channel
comparator (3-13) for comparing the data packets which are simultaneously
present at the transmitter output and in the communication channel, this
channel comparator (3-13) generating a collision 5  signal on detection of
inequality between the data packets, characterized in that the station
(3-10) further comprises: an address store (3-24) for storing the address
number of the station, a frame counter (3-25) for storing the frame numbers
of the first number of frames, a counter comparator (3-23) for comparing
the content of the frame counter (3-25) to the 10 first-mentioned portion
of the address number, the counter comparator (3-23) in the event of
equality generating an energizing signal, a buffer memory (3-21) for
storing the data packets to be transmitted, and energizing means (3-22)
which in response to the energizing signal cause the transmitter to
transmit the content of the buffer store (3-21). 15    9. A station (3-10)
as claimed in Claim 8, for performing the method as claimed in Claim 6,
characterized in that 



this station (3-10) comprises an alarm signal detector (3-14) for detecting
alarm signals in the communication channel, the detector (3-14) on
detecting an alarm signal generating an alarm indication signal, and 20
this station (3-10) comprises a re-transmission counter (3-16) for
increasing the content of this counter in response to collision signals and
in response to alarm indication signals. Patentanspruche 25     1.
Verfahren zur Ubertragung aus Datenpaketen bestehender Nachrichten zwischen
Stationen uber einen gemeinsamen Kommunikationskanal, der durch
entsprechende Zeitschlitze in aufeinanderfolgenden Rahmen eines
Zeitmultiplexsystems gebildet wird, wobei jede Station den Verkehrszustand
(frei oder belegt) des Kanals standig uberpruft, diejenigen Stationen, die
ein Datenpaket zur Ubertragung bereit haben, dieses Paket aussenden, 30
nachdem sie den verkehrsfreien Zustand des Kanals uberpruft haben, jede
sendende Station den Inhalt des von ihr ausgesendeten Datenpaketes mit dem
Inhalt der in dem Kommunikationskanal vorhandenen Datenpakete vergleicht,
und zwar zur Uberprufung davon, ob diese Pakete ggf. verstummelt sind, jede
Station, die eine Verstulmmelung ihrer Datenpakete detektiert, die
Ubertragung weiterer 35 Datenpakete der Nachricht beendet, wonach
diejenigen Stationen, die eine Verstummelung der Datenpakete detektiert
haben, eine Prozedur zur Neuubertragung ihrer Datenpakete in Gang setzen,
dadurch gekennzeichnet, [err] jede Station eine diese Station eindeutig
identifizierende Adressennummer aufweist, nach Detektion einer
Verstummelung der Datenpakete in jeder Station einer ersten Anzahl 40
aufeinanderfolgender Rahmen eine auffolgende Nummer zugeordnet wird und die
Nummer des Rahmens, in dem die Neuubertragung der Datenpakete einer Station
anfangt, mindestens einem Teil der Adressennummer dieser Station
entspricht. 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB nach
Detektion der Verstummelung der Datenpakete in allen Stationen der der
ersten Anzahl ts aufeinanderfolgender Rahmen zeitlich vorhergehenden
zweiten Anzahl aufeinanderfolgehder Rahmen aufeinanderfolgende Nummern
zugeordnet werden und die Nummer desienigen Rahmens der zweiten Anzahl, in
dem notigenfalls eine zweite Neuubertragung der Datenpakete einer Station
anfangt, dem anderen Teil der Adressennummer dieser Station entspricht. 3.
Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, [err] jede
Station, die detektiert hat, [err] so ein Datenpaket verstummelt worden
ist, nach dieser Detektion ein Storungssignal zur Verstummelung weiterer
Datenpakete sendet, bevor mit der Prozedur fur Neuubertragung angefangen
wird. 4. Verfahren nach Anspruch 1, 2 oder 3, dadurch gekennzeichnet, daB
Datenpakete einer ersten und zweiten Art ubertragen werden konnen, wobei
diese Arten sich durch ihren Inhalt voneinander unterscheiden und 55     im
verkehrsfreien Zustand von aufeinanderfolgenden Rahmenpaaren jeweils die
ersten und die zweiten Rahmen zur Ubertragung eines Paketes der ersten bzw.
zweiten Art verfugbar sind. 5. Verfahren nach einem der vorstehenden
Anspruche, dadurch gekennzeichnet, daB von den Stationen Datenpakete einer
ersten und einer zweiten Art ubertragen werden konnen, wobei diese Arten
sich durch ihren Inhalt voneinander unterschieden, 60     jede Station die
Ubertragung von Datenpaketen der ersten Art starten kann, und zwar in einem
zwischen der Detektion einer Verstummelung eines Datenpaketes und der
darauffolgenden Zuordnung aufeinanderfolgender Nummern zu
aufeinanderfolgenden Rahmen liegenden Rahmen, und in jeder Station eine
Fahne gesetzt wird, welche die Ubertragung eines Datenpaketes der ersten
Art in dem genannten Rahmen bezeichnet. 65     6. Verfahren nach einem der
vorstehenden Anspruche, dadurch gekennzeichnet, daB 12    EP 0173 364 B1
die empfangenden Stationen nach beendeter Ubertragung der Nachricht eine
Fehierkontrolle durchfuhren, in jeder Station nach beendeter lbertragung
der Nachricht einer dritten Anzahl aufeinanderfolgender Rahmen
aufeinanderfolgende Nummern zugeordnet werden, wobei diese Anzahl Rahmen
dem letzten 5  Datenpaket der Nachricht unmittelbar folgt, jede Station,
die bei der Fehlerkontrolle sinen Fehler detektiert, in einem vorbestimmten
Rahmen der dritten Anzahl Rahmen ein Alarmsignal aussendet, und diejenige
Station, welche die fehlerhafte Nachricht ubertragen hat, in Antwort auf
das Alarmsignal sine Prozedur zur Neuubertragung startet. 10   7. Verfahren
zum Selektieren einer Hauptstation zum Obertragen von Synchronisiersignalen
in einem System  mit einem  Kommunkationskanal und einem
Synchronisationskanal zum  Durchfuhren der Verfahrens nach einem der
vorstehenden Anspruche, dadurch gekennzeichnet, [err] in jeder Station die
Adressennummer dieser Station als Voreinstellung sines Zahlers verwendet
wird, 



unter Ansteuerung einer alien Stationen nominell gleichen
Taktimpulsschaltung die Zahlerstellung 15 dieses Zahlers um jeweils eine
Einheit erhoht wird, bis in einer der Stationen sine vorbestimmte, alien
Stationen gleiche Endstellung erreicht wird, und die diese Endstellung
erreichende Station damit anfangt, uber den Synchronisationskanal
Synchronisiersignale zu ubertragen. 20     8. Station (3-10) zum
Durchfuhren des Verfahrens nach Anspruch 1, wobei diese Station (3-10) die
folgenden Elements aufweist: einen Empfanger (3-11) zum Empfangen von
Datenpaketen aus dem Kommunikationskanal, einen Sender (8-12) zum
Ubertragen von Datenpaketen zu dem Kommunikationskanal, und einen
Kanalvergleicher (3-13) zum Vergleichen derienigen Datenpakete, die
gleichzeitig am 25 Senderausgang und im Kommunikationskanal vorhanden sind,
wobei dieser Kanalvergleicher (3-13) bei Detektion von Ungleichheit
zwischen den Datenpaketen ein Kollisionssignal erzeugt wird, dadurch
gekennzeichnet, daB die Station (3-10) weiterhin die folgenden Elements
aufweist: einen Adressenspeicher (3-24) zum Speichern der Adressennummer
der Station, einen Rahmenzahler (3-25) zum Speichern der Rahmennummern der
ersten Anzahl Rahmen, einen Zahlervergleicher (3-23) zum Vergleichen des
Inhaltes des Rahmenzahlers (3-25) mit dem 30 erstgenannten Teil der
Adressennummer, wobei der Zahlervergleicher (3-23) im Falle einer
Gleichheit ein Erregungssignal erzeugt, einen Pufferspeicher (3-21) zum
Speichern der zu ubertragenden Datenpakete, und Erregungsmittel (3-22), die
in Antwort auf das Erregungssignal dafur sorgen, daB der Sender den Inhalt
35 des Pufferspeichers (3-21) ubertragt. 9. Station (3-10) nach Anspruch 8
zum Durchfuhren des Verfahrens nach Anspruch 6, dadurch gekennzeichnet,
[err] diese Station (3-10) einen Alarmsignaldetektor (3-14) zum Detektieren
von Alarmsignalen im dem Kommunikationskanal aufweist, wobei der Detektor
(3-14) beim Detektieren sines Alarmsignals ein 40 Alarmanzeigesignal
erzeugt, und diese Station (3-10) zum Erhohen des Inhaltes dieses Zahlers
in Antwort auf Kollisionssignale und in Antwort auf Alarmanzeigesignale
einen Neuubertragungszahler (3-16) aufweist. Revendications 45 1. Proc6d6
de transmission de messages formes de paquets de donnees entre des postes
par l'intermediaire d'une voie de communication commune formee par des
tranches de temps correspondantes dans des trames consecutives d'un systeme
multiplex temporel, chaque posts verifiant continuellement l'etat de la
voie quant au trafic (libre ou occupe), 50    les postes qui disposent d'un
paquet de donnees pret pour la transmission transmettent ce paquet apres
avoir detecte l'etat libre de trafic de la voie, chaque posts transmettant
comparant le contenu du paquet de donnees qu'il transmet au contenu des
paquets de donnees presents dans la voie de communication pour detecter
d'eventuelles mutilations de ces paquets, 55     chaque poste detectant une
mutilation de son paquet de donnees terminant la transmission d'autres
paquets de donnees du message, apres quoi, les postes qui ant detecte une
mutilation des paquets de donnees adoptent une procedure assurant la
transmission repetee de leurs paquets de donnees, caracterise en ce que:
chaque poste porte un numero d'adresse qui identifie ce posts sans
ambiguite, 60     apres detection d'une mutilation des paquets de donnees,
des numeros consecutifs sont attribues dans chaque posts a un premier
nombre de trames consecutives, et le numero de la trame dans laquelle la
retransmission des paquets de donnees d'un poste debute est egal a au moins
une partie du numero d'adresse de ce posts. 2. Procede suivant la
revendication 1, caracterise en ce que: 65     aprbs la detection d'une
mutilation des paquets de donnees, des numeros consecutifs sont attribues
13    EP 0173 364 B1 dans tous les postes A un second nombre de trames
consecutives qui, considere dans le temps, precede le premier nombre de
trames consecutives, et le numero de la trame du second nombre dans
laquelle, si necessiare, une seconde retransmission des paquets de donnees
d'un poste debute, est egal a l'autre partie du numero d'adresse de ce
poste. 5      3. Proc6de suivant la revendication 1 ou 2, caracterise en ce
que chaque poste qui a detecte qu'un paquet de donnees a ete mutile
transmet, apres cette detection, un signal de perturbation pour la
mutilation d'autres paquets de donnees avant de commencer A suivre la
procedure de retransmission. 4. Procede suivant la revendication 1, 2 ou 3,
caracterise en ce que: des paquets de donnees d'un premier et d'un second
type peuvent etre transmis, ces types etant 10 differents l'un de l'autre
par leur contenu, et 



dans l'etat libre de tout trafic, dans des paires de trames consecutives,
la premiere et la seconde trame sont en alternance disponibles pour la
transmission d'un paquet du premier et du second type, respectivement. 5.
Procede suivant l'une quelconque des revendications precedentes,
caracterise en ce que: 1s     des paquets de donnees d'un premier et d'un
second type peuvent etre transmis par les postes, ces types differant I'un
de l'autre par leurs contenus, chaque poste peut entamer la transmission de
paquets de donnees du premier type dans une trame situee entre l'instant
oiu une mutilation d'un paquet de donnees a ete detectee et l'attribution
ulterieure de numeros consecutifs a des trames consecutives, et 20     dans
chaque poste, un drapeau est place pour indiquer la transmission d'un
paquet de donnees du premier type dans ladite trame. 6. Procede suivant
l'une quelconque des revendications precedentes, caracterise en ce que:
lorsque la transmission du message est terminee, les postes recepteurs
procedent a une controle d'erreurs, 25     dans chaque poste, au terme de
la transmissin du message, des numeros consecutifs sont attribues A un
troisieme nombre de trames consecutives, ce nombre de trames suivant
immediatement le dernier paquet de donnees du message, chaque poste qui
detecte une erreur pendant la verification d'erreurs transmet un signal
d'alarme dans une trame predeterminee du troisieme nombre de trames, et 30
le poste qui a emis le message transmis erronement entame, en reponse au
signal d'alarme, une procedure de retransmission. 7. Procede pour
selectionner un poste principal pour la transmission de signaux de
synchronisation dans un systeme comprenant une voie de communication et un
signal de synchronisation pour executer le procede suivant 'une quelconque
des revendications precedentes, caracterise en ce que: 35     dans chaque
paste, le numero d'addresse de ce poste est utilise pour le prereglage d'un
compteur, la position de comptage de ce compteur est toujours incrementee
d'une unite sous la commande d'une horloge locale qui est nominalement la
meme pour tous les postes jusqu'a ce que dans un des postes, une position
finale predeterminee, qui est identique pour tous les postes, soit
atteinte, et le poste qui atteint cet etant final commence a transmettre
des signaux de synchronisation par 40 I'intermediaire de la voie de
synchronisation. 8. Poste (3-10) convenant pour executer le procede suivant
la revendication 1, ce poste (3-10) comprenant: un recepteur (3-11) pour
recevoir des paquets de donnees de la vaie de communication, un emetteur
(8-12) pour transmettre des paquets de donnees A la voie de communication,
et 15     un comparateur de voie (3-13) pour comparer les paquets de
donnees qui sont presents simultanement a la sortie de i'emetteur et dans
la voie de communication, ce comparateur de voie (3-13) produisant un
signal de collision lors de la detection d'une inegalite entre les paquets
de donnees, caracterise en ce que le poste (3-10) comprend, en outre: une
memoire d'adresse (3-24) pour stocker le numero d'adresse du poste, 50
un compteur de trames (3-25) pour stocker les numeros de trames du premier
nombre de trames, un comparateur de compteur (3-23) pour comparer le
-ontenu du compteur de trames (3-25) a la partie mentionnee en premier lieu
du numero d'adresse, le comparateur de compteur (3-23) prouisant un signal
d'excitation dans le case d'une egalite, une memoire tampon (3-21) pour
stocker les paquets de donnees a transmettre, et 55     des moyens
d'excitation (3-22) qui, en reponse au signal d'excitation, forcent
l'emetteur A transmettre le contenu de la memoire tampon (3-21) 9. Poste
(3-10) sLivant la revendication 8 pour executer le procede suivant la
revendication 6, caracterise en ce que: ce poste (3-10) comprend un
detecteur de signaux d'alarme (3-14) pour detecter les signaux d'alarme 60
dans la voie de communcation, le detecteur (3-14), A la detection d'un
signal d'alarme, produisant un signal d'indication d'alarme, et ce poste
(3-10) comprend un compteur de retransmission (3-16) pour agmenter le
contenu de ce compteur en reaction a des signaux de collision et A des
signaux d'indication d'alarme. 65 14    


