2078064 COMMUNI CATI ON CONTRCL DEVI CE I N A DUPLEX TRANSM SSI ON NETWORK The
‘pr ent invention relates to a conmuni cation control device for a station

in,a dupl ex

mes ages are transnitted between stations in time Sl'ots within respective

nmessage 5 transm ssion network in which ¢oded numeral

frame structures on a sane feeder including at |east tmo transm ssi on

effected simultaneously in both directions. As a result of thi
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) In a duplex méssage transmission network,
transmission is effected simultaneously in both
directions. As a result of this the slave station called
by the master station during.a giveh time slot within a
repetitive frame structure can'reply'to the question
asked only during the next time slot during which the two
stations will be connected once more. Generally
speaking, in’'order to verify the correct functioning of
the transmissions, each message transmitted by a station
to another statioh includes an acknowledgement signal of
the message received during the last time slot when these
stations were connected. -

As a function of this acknowledgement, the
previous message must, or need not, be retransmitted.

In order to avoid having to generate such an
acknowledgement signal for each time slot, it is known to
group the messages into packages containing only one
acknowledgement signal. However, in the case of poor

'reception of a package, cbviously the whole of the

package must be retransmitted afterwards and this results
in a prohibitive occupation of the transmission channels,
pétticularly if only one of the messages in the package
was incorrectly received. Moreo&er, where the slave
stations on watch on the same feeder are relatively
numerous, such retransmissions slow down the rhythm of
transhissﬁgﬁs and substantially increase the scrutiny
time of these statiomns. | |
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t he same feeder are relatively numerous, such retransnissions slow down theltp
rhyt hm of transm ssions -arfd subStantially increase the-scrutiny 35 time

of these stations. 2. In order to avoid these disadvantages, it is
preferable to generate an acknow edgenent signal for the nessage
‘transmtted during each tine slot. It is an object of the present invention
to" process this acknowl edgenent signal so that the retransmi ssion tine
if any is limted to two tinme slots.. According to the present invention
there is provided a conmunication control 2device for a station in a duplex
~message transm ssion network in which coded 10 nunmerical nmessages are
transmtted between stations in time slots within respective frame
structures on a sanme 1i %XReT| Fe| aWPh§ ihepeaddsedyantages.sditodchannel s,
each nessage grefspiBiEdedYgénétate0n! QcRABIIBEgeahitORighaIIUEHID tHe
acknow edgenent signal of t%e | ast nessage 15 , received originating from
this other stBfF%Afe HAPFPLEEEY ?HE*BSi%@?hatF@@eFJQF‘Circuit havi ng a
message processi ng demi cts aamil 6b§eder off theepoelkean dagerwionsitgnal of

regception.to be transmited:, and,atransmtter circuit _haying a

trﬁngn;s on RESf G % {ﬁhﬁc éﬁﬂﬂwﬁg???gfngbSIgﬁgggF?uéhﬁﬁe§b§g thereto for
storing the nesswyesnissien cbineocibfgasyl iy fimdseidt ted twohdimet mitotef. t he
coder also being conngeiSsifgtHs LhaNpPbeahe" 1608htAbnItHet is

provided a communication control device for a station in

was i.ncorrectly received. Mreover, where the slave stations on watch on .

a duplex message transmission network in which coded
10 numerical messages are transmitted ‘between stations in
time slots within respective frame structures on a same"
- feeder including at least two transmission channels, each
message transmitted by a station to another station |
‘including an acknowledgement signal.of the last message
15 received originating from this other stétion,:each
station including: a receiver circuit having a message
processing device and a coder of the écknowledgement
- signal of reception to be transmitted; and a transmitter
circuit having a transmission control device and a first
20 memory connected thereto for storing the messages to be
chronologically transmitted, the output of the coder also
being connected to the transmission control device;
wherein said communication control device includes in the
v receiver circuit: an acknowledgemént.signal detector
25 . connected to the transmission control device; an
erroneous messages received detector; a switch connected
to the output of the erroneous message received detector
for placing the messages processing device out of service
during successive time slots of the erroneous message and
30 of the following message received originating from the
~ same étation, the coder also being connected to the
output from the erroneous message detector for the
purpose of modifying the said next message to be
transmitted to the station which transmitted the received
35 erroneous message; and wherein said communication control



rein said comunication control device includes in the receiver. circuit:

. &. acknow edgerent signal detector 25. connected to the transni ssi on”

ontrol device; an erroneous nessages received deteétor;- a switch connected
to the out put of the erroneous nmessage received detéctor for placihg the
nmessages processing device out of service during successive tinme slots of
t he erroneous nessage and 30 of the follow ng nessage received .« b
originating fromthe sane statlon t he copder al so being connected to the
output fromthe erroneous message detectdt for the purpose of nodifying the
said next nessage to be transmtted to the station which transmtted the
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3 device inc € transm clrcul menory connected to
the said fi memogamsopnested e tthassatdi Bhrebnmenpritevirdd, thei d second
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operation of _said conmmuni cation control device being such as tqQ cofmand t he
retransm sstBf &Wo H@stmesspgesstraneribked; kot KRecBrRBROSEGEASR or der i n

responsg t othee opeiradtican oFf smraacwmwhmxﬂwhedeﬁeablsaaﬂabel paigat i ng
t he reception f an erroneous ssa recei Vgl‘ circuit of

each stati ofUffy 2FuitPtn&P F%ﬂ%ﬁ?é§?63ncﬂ§nﬁﬁﬁ EfafgE¥Sver L4
control deviast mésag]ezsl rlmftmwnmmolzds@iseabubpdtas dnereepoaseedot 0 t he

channel Cha@ﬁﬁe%‘%%c%‘l%r Ye LY e LOUNLGLEaGREAE s?%RSi" ively in ’

series with erroneo
indicating the receptlon of an erroneous message.

10 ' The receiver circuit of each station may further
include: a transmission -channel change-over control
device, and a pair of counters whose outputs are
connected to the channel change-over control device, the
‘counters being'respectively.in sefies with the erroneous

15 messages received detector and with the acknowledgement
signal detector, in such manner that the transmission
channels are changéd-if the messages are received
erroneously during two consecutive transmissions with the
same station. | '

20  The present invention will now be described in
greater detail by way of examples with reference to the
‘accompanying drawing, wherein: |

Figure 1 is a block circuit diagram of one -
preferred form of communication control device for a
25 station in a duplex message transmission network; and
i Figure 2 is a block circuit diagram of a modified
. communication control device, in which some additional
elements having been added. _ '
Accordihg'tq the transmission procedure

30 . customarily*em§10yed, the master station performs a
cyclic scrutiny of the slave stations so as to converse .
with each of the latter consecutively. With this
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15 .nessages received detector and with the acknow edgenent signal
détector, in.such manner that the transnission.channels are changed if the
nessages are received-erroneously during two consecutive transnissions wth
the same station. 20 - ‘ The present invention will now be descri bed
tn greater detail by way of exanples &i#h reference to the acconpanying
drawi ng, wherein: Figure 1 is a block circuit diagramof one preferred form

of “Eommuni cat i rgl age
f ' 8biEeE, g%qu%%é OFifle 2Wnen’tHd GHhd e Q%alt%ﬁsss g

transn ssi on ne ure 2 71s a di agram of "a nodi fi ed

comuni cat | on £ghEkede s Gnd oPERE S98ReAMdL oAb fheae%tc%é@ A9 been

added. According to e transm ssion procedure 3 customari | npl oyed

the master stakhgsnPeh! YUS thrdydhiss $6hUERRA!, tmeshageeii %tﬁé%fi%éo as
to converse with each of the latter consecutlvely Wth this obj ect,

during the timprahignithe oy Go-d681168 batwerd® dlsnhelonesihgle sl ave
stations in a state of watch on the transm ssion feeder, the master station

transm ts5on améﬁsagble@nﬁ&inﬁngc&mmmeksavemyﬂheﬁweeneswagbmvuuxngnng
successi vely between two bl ocking signals, a signal containing the address

of .t he sl ave ssignabsfos digrel heombaiajng thentaddieelssaofi dbye isldveati on
P signal, character S|gnals If required, and a raster control signal, :
vvher eas the Slm'ba‘dl.oat é'oIO whixh obthé nmeasager dssmintended; sm daddndfi-+ et urn
chanjel fication call 51gna1, character 51gnals if required,
and a raster control 51gna1 whereas the subordinate
10 gtation in turn transmits, on a soecalled return channel,
as soon as its address is received, and whilst it is
receiving the rest of the message, a single message
containing successively, between two blocking signals,
a signal cdntaining its own address, a signal indicating
_15  its state,'character signals if required ahd a time slot
-control.signal.' |
-This'transmission'procédure is known under the
neme "H D L C" ("High Level Data Link Control"), the
structure of which is determined by Standard I SO 5369 -
'., L. 20 1976.
” The signals transmitted during each time slot also
include elements permitting any error in the whole of
the message to be detected, and also aﬁ acknowledgeﬁent
signal for the last message received from the same
25 statioﬁ. -
The control device according to the invention
is resPoﬁsible for these signals.
. Referring now to Figure 1, any station is con-

nected to the two transmission channels 1,2 of the



soon as its address is received, and whilst it is receiving the rest of
message, a single nessage. containing successively, between two bl ocking
als, a signal containing its own address, & signal indicating 15 its
tate, character signals if required and a tinme slot control signal. This
transm ssion procedure is known und®r-the nane "HD L C' ("High Level Data
Link Control"), the structure of which is determned by Standard | ‘80 3309, =

20 1976, Lyl gnabR! ERAMIGH St B8a°20 ddiiEn ok bl 30 il ude

el enents permtting any error in ) e nessage t et¥ect ed,

and al so an ke I f I SS ecel om t he
sanme 25 st zg'?llcon. e .c{(:)pﬁtﬂr%&a %ﬁ%eegcggﬁffﬁg tot héﬁf&née%ﬁc\gﬁﬁésf
responsi bl e fiHediteseoni §Rd! e MElERdNE1R8WI0 YR U edNyy ion is
con- nect edctlo ctl%l_e-fv\o tr‘gns% js@f:{)n channel's 1,2 of tﬁ%ﬁr R eg?kl_fé. :
The- st at i on tHRPd¥¢ Ss@phirated Wrra Céhaintdottddelinghg hampesi de of the
figure, and a receiver Circuit, on the left-hand side of the figure, where
they amse sepdisaiish byhascire nted| isemdrelfrarticalarly) W1y, a
represented is nore parti-cularly, e.g., a slave station, it being

under st ood .glaived ltatdion, dtabeaingwhndbradbeodidthappthe mastbter draw ng in’
that case, conprises the sanme circuits, but in greater nunber as wll be ,
seen subseqedutiiion, which does not appear in the drawing in' that

éase,'compriseé-the same circuits, but in greater
‘number as will be seén.subsequehtly. _ |
10 . In the receiver circuit of the slave station,
connected to the channel 2, we find at the input, in
paiallel, an erroneous message detector 4 and an
acknowledgement signal detector 5 for the last message
which this station had transmitted towards the same
15  other station. When the slave station illustrated
receives an erroneous message from this other station,
. the detector 4 so informs the coder 6 of the next
acknowledgemeﬁt signal to be transmitted to this other
station to which it will then be connected and, simul-
20 teneously, a switch 7 places out of service the @
‘message processing device to which it is connected by
the line 8, so that. no erroneocus message is proéessed._-
Moreover, since the acknowledgement signal issued'by '
the coder 6 can be transmitted only during the next time
25 slot during which the receiver signal will receive a
fresh message, the switch 7 mpst likewise place the
message processing device out of service during the

next time slot, so that the messages are processed in

chronological order. In fact, it is only-dﬁring-the
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0 . - "In the receiver circuit of the slave station, connected to the.
ghahnél 2, we find at the I nput, in parallel, an erroneous nessage detecto-L'
4 and an acknomﬂedgenent signal“ detector 5 for the | ast nmessage which this\(Z
station had transmitted towards the sane 15 other station. Wen the slave
statlon illustrated receives an erroneods nessage fromthis other station,

' e detector 4 so inforns the coder 6 of the next acknow edgenent signal to

bet r ansi ttegeécshateme ?i&?%ﬁ%&f‘tﬂh%ntﬁt‘é WGERinkh Mid fedd2e s connect ed

and, sinul- t aneous a swtch 7 places out of service the nessage

processing devéﬁeoﬁé’oﬂ@' C@hh‘b %é%‘ﬂ?&fegtﬁi&ﬂﬁedlﬂ? Be éﬁébh%b e~

erroneous nessage. I's processed. Mreover, since the acknow edgenent S|gnal

i ssued by the gogieinDt CoReDRelpHleT WEESHORRY Swiicibdde, next tine 25 sl ot

‘during which the receiver signal Wll receive a fresh nessage, the switch 7 -

must |ikewi se place thWheRsthee staicteni 1U1detreded/thad Stsel e tiansig t he
next tine slot, so that the nessages are processed: in chronological order.

In fact, 5t lsmi)mﬂ;qddurmegstage which Besobeen mecditedfeérronkeusilye byt ot
when the nmessage was erroneous, that the other station will be able to re-
tr nsmt the resctiperwstabieas d&herkatter\eoninfornstthe fbrmetr yd has
elf trans- 5 mtted a message which has been received erroneously by
another st at i amgansmeof ather acknowledgenenti signalyderesteds byhdhe
acgnomdedgenent signal detected by the
detector S vwhich is connected to the transmission
control device 9 of the transmltter-clrcult connecfed
10 to the transmission channel 1. This detection therefore
takes place during the time slot following the time slot when |
the message was received erroneously by the other
station and during which the station illustrated has
transmitted a fresh message. The station illustrated
15 must the:efore refransmit chropologically'and con-

. sucatively d.uring' the -next two time slots, the message
received erroneously and the_gext méssage, both of which
could not be processed by the other station which
includes a switch identical to the switch 7.

¥ .20 -With-this objeét, the messages to be transmitted,
which are stored in the memory 10 whilét awaiting the
"tranémission time slot, are transferred into the memory 11
at the time of'transmission. This'memory-ll contains the
two last messages transmitted so that if the acknowledge-
25 ment signal detector 5 informs the control device 9 that
- @ message has been received ergoneously, the de#ice'9
can retransmit the two last messages chronologically.

Obviously, the control device 9 is likewise

connected to the coder 6 of the acknowledgement signal.
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detector 5 which is connected to the.transm ssion control .device 9 of "the
| Ak ansnitter circuit connected 10 to the transm ssi on channel 1. .This
detection therefore takes place during the tine slot.foliow ng-the tine
sl ot when the nessage was receive? erroneously by the ot'her station and
during which the station illustTafed has transnmitted a fresh nessage. The
station illustrated 15 nust therefore retransmt chronol ogically and con-'v}:
sucat i vel ytoube nranemirttbed tduringe thieotrext fd meesskafe- recei ved T
erroneously and the next nessage, both of which could not be processed by
the other station éhmastier|atatianseift courketincludest tthesvdamd 7. 20
Wth this object, the nessages to be transmtted, which are stored in the . .
“nmenory 10 ekeémentayabuthgn tgrestecnnyaber: isineeodt must thavgerred into
the mernory 11 at the tine of transm ssion. This nmenory 11 contains the two
| ast mess®BeB- iy r 88sMERTed' naperies’t aghEhale cBredgaves stations gnal
detector 5 inforps the control device. 9 that a nessage has been received

er r oneous| §onReetedy to: the Srapsmifsion Re4GH, | 880 fnef ekt must
chronol ogi cal |l y. Cbvi.,oysl| the, control i ce is Likew se connected to
 the coder -39 §ﬁ§°3&é#ﬁM éﬁ%&?e§?gﬁ£#%he ?iagg Fﬁé%%ﬂQtQ&F uring the o
next tinme glot. mast st atd op. of urse includeg the me el.enents,. but 3
in greater % nB% ,°¥§ﬁ§_5ql¥e%§$¥ﬁﬁ9§% g.og.é,ga °ﬁa§§’ 'I&r?%ﬁeeséh%s t here .
are slave:§%€%% ns 5 connected to the transm ssion feeder, and since’it ¥
must al so "aSSOCT ate the address.of the slave station with :

_ | The device illustrated in Figure 1 may be
10 improved if the'transmiésioﬁ feeder contains a
plurality of transmission channels 1, 12, 2, 22.... as
shown in Figure 2. _ | N
| | It is in fact then possible to add to it,
connected to the erroneous messages received detector 4,
15 a counter 13!for the erroneous messages received during
éuccéssivé time slots during which the station illustrated
is connected to the same other station, so that if,
e.g., two messages ariginating from the same station
are consecutively received erroneously, a control
" 20 device 14 commands the changing of the transmission
' channel used by means of Qhange-over switches 15 énd 16,
since if two messages have consecubtively been received
'erroneously, there is a strong probability that.only
the transmission channels used are defective.
25 Such_an.additibﬁ presents theladvantage of not
necéssitating the whole of the petwork being placed out

of service if & transmission channel is defective.

Obviously, in this case, the acknowledgement

- signal detector 5 must likewise be connected to a

f



t he acknow edgenent signals so as not to confuse the latter. The device (;;)
iltustrated in Figure 1 may be 10 inproved if the transm ssion feeder .
contains a plurality of t ransni $si on channels 1, 12, 2, 22.... as shown in
Figure 2.-1t is in fact then possible,to add to it, connected to the
érroneous nessages received detectdt %w'15 a counter 13 for the erroneous
messages received during successive tine slots during which the station

il "Ustrated | sconnbeet 47 tamd o skhe comkroltdevice 94 tdatthdt the., two
messages originating fromthe sanme station are consecutively received
erroneousl y, achangeobf2&rdmsamis silon ccinsmuiels hecchansgisignulitaneously
transm ssi on channel used by neans of change-over sw tches 15 and 16, since
if" two messageinhbothcopnpdegstied gtaleions eccThednasterflkationmer is a
strong probability that ongé t he transm ssi.on channel s used. are defective.

25 suthehnaigei orderaklifhe  phavayahekdons: tnchange straneng
t he whole of the network bei [H ced, out of service if a transm ssion
channel is defBt8fian Egﬁpﬁﬁggy, 3EPWIFR. case,  t he acknow edgenment si gnal
detector 5 nust |ikew ge,be _cgonnected to 43 8-._cou L 17..and 1o the
Col dovi Co 14 so ASEEOMER HnE 988, Suhedientn o, e ui¥iatfeh

coft '
sl ¢ ancousi Yahf BOEH aRANGah SUAL| P0So1JhE TRkCTerY HddYr {BUsLBE" 3! SO

orger all the ve"s 0 chdnge 1rans-
L made by the expert in the same spirit would not exceed

the scope of the present invention, which finds its

application in data transmiésion and telephony networks,



been described, it is clear that any nodification made by the. expert in

] same spirit would not exceed the scope of +he—present—tnvention, which

ds its application in data transm ssion and

: | &S, C
’ M S 9. dains: 1. A conmmuni cati on conﬂmmgmﬂﬁmmmast ation
I n a dupl ex nmessage transm ssion network in whi rieal nmessages,

are transnmtted between 5 - stations in tinme slots within respective
frame structures on a sane feeder includging at |east two transm ssion
channel s, each nessage transmtted by a station.to another station

i ncl udi ng an acknow edgenent signal of the |ast nessage received 10
originating fromthis other station, each station including: a receiver
- circuit havi nfFlaim®sage processing device and a coder of the

acknow edgenent signal of reception to be_transmtted; and a transmtter
circuit havind-a trarReMRERiGRELAR, gPREE0l devige cFom@ £HAYIQR nenory

e red 1k DoNRASEmERESS EFRREES01RRn A dRE i il

transmtted,

transm ssi on cc%rgqrtﬁlq%gé/]i?%%é?‘m@g;g%ggga%gec%mghg% X nb%q_‘r‘l'{ereql devi ce
. V uait:

i ncl udes 20
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 stations in time slots within respective frame

e an-ackn edgement si gnal

structures on a same feeder including at least two
transmission channels, each_mesSaQe transmitted by a
station to another station including aﬁ
acknowledgement signal of the last message received
originating from this other station, each station
including: a receiver circuit having a message
prbcessing device and a coder of the acknowledgement
signal of reception to be transmiﬁted: and é'.
transmitter circuit havihg a_transmission control
device and a.first'memory connected thereto for
storing the messages to be chronologically -
transmitted, the outpuﬁ of the coder also being

connected to the transmission control device; _ | 'i

wherein said communication control device includes ’

in the receiver circuit: an acknowledgement signal
detector connected to the trénsmission control
device; an erroneous messages received detector; a
switch connected to the output of the erroneocus
ﬁeSsage received détector for'élacing the héssages

processing device out of service during successive

h



det ect or. ‘conhected to the transnission control device; an erroneous -
messages received detector; a smﬁtch connected to_the output of. the
erroneous nessage received detector for placing the nessages 25

10.

processi ng devi ce. out .of service during successivel““lnuuu I“HL&' N S
time slots of the erroneous nessage and of the i e :
received originating fromthe sanme station, the codér &l s

ei fg &onnect ed

toxrhe output fromthe erroneous nessage detector for the 5 pur pose of
nmodi fyi ng the said next nessage to be trak@mitted to the station which
transmtted the received erroneous nessage; and wherein said conmunication

contr ol

device includes in the transmtter circuit: a second nenory
connected to 10

the said first nmenory, and the transm_ssion control

devi ce, said secqdenEiRtE Qb thR) PWFRONSPRUS LesHreeapRd PfakbRitted to the |

-same station,

t he qQperation of said conpunjcatjop control devigce being such

as to command t h&ORdOMIRGMESSATHITGRIEH PHEIInating frou; thessages in
the chronol ogical_order in.response to the detection g;?aﬁgnggfied
Toheo

acknow edgnment siSFAEdi TR iR FHhL TR DTIBH SPPURS

®nessage. 2.

A gconmmuni cati on cont

T

gy

Qei ver circuit
A
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erroneous message.

S S b e 9SHRRTRE alCRRLT (e
purpose of modifying the said next message to be
transmitted to. the station-which transmitted the
received erroneous ﬁessage:.and wherein said -
communicatidn control device includes in the
transmitter circuit: a seéond memory connected to
the said first mémory, and the trénsmission_control
device; said second memory étoriné the two last
messages transmitted to the same station, the’
operation of said communication contrél device-being'
such as to command the retransmission of the said
two last messages in the chronological order in
response to the detection of a modified

acknowledgment signal indicating the reception of an

2. A communication control device acéording to
claim 1, wherein the receiver circuit of each |
station further includes: a transmission channel
change-over con£r01 device, and a pair of counters
whose outputs are connected to the channel change-
over cohtrol'device, the counters being respectively

in series with the erroneous messages received



-over control device, and a pair of counters mhose outputs are-

'cﬁgbe ted to the channel change- over control de#;ceT—Lhﬁ_QQHﬂL§L§_be'ng

pectively 25 in Series with the erronebus nessages received
etgftor and with the acknow edgenent signal det Mumyllwﬁuummﬂner that -
the transm ssion channels are changed if the nme
erroneously during tw consecutive transm ssions with the"sabe station. 3.7
A-commruni cation control device for a station in a duplex nessage "
transmn ssi on network, constructed and arranged to operate substantially as
herein described with reference to and™as’ illustrated in Fig. 1 or Fig. 2

of the acconpanying drawi ngs. The text of the specification has be
reproduced by phot ocopying the appli.cants original typescript. It nay

contain a fe“'gaﬁgéﬂsgtgﬁggu&Qhagg<*43ﬂﬁaw£?§ eﬁ@ﬁg sidhg; Origina

typescript contalning e amendments nmay-be I nspected on the pren1ese of
t he Pat ent Ocfli@ﬁec'l:or, in such manner that the transmlss:l.on

channels are changed 1f the messages are received

erroneously during two consecﬁtive transmiésions ' : jE
5  with the same station. - , o t

3. A communication conﬁrol'device'for a station in |

a duplex message transmission network, consﬁructed

and arranged to operate substantially as herein

described with reference to and as illustrated in

" Fig. 1 or Fig. 2 of the accompanying drawings.

The text of the lpnciﬁcatiun has been rap:odmed by photoocopying the applicants original
typescript.. It mey contain & few amendments which are difficult to ru:.p The original
tyvesoript containing these amendments w be inspected on the premises of tho Pa.tcnt 0ffice
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