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BACKGROUND OF THE | NVENTI ON 1. Field of the Invention This invention
rel ates to data transm ssion systems, hich are conposed of plural

equi pnments capable to send and receive data frarre usi ng CSMA/ CD nedi a
access control, and plural ter 2 me sending and

recei vi ng functlons are connegﬁggitggpi Ep i c#ﬁ hubs in a star
shape in the dat rapsm ssion, syste and rther ates,. tq their
control nethod aﬁﬂI‘? hEFRNSLFELBR R¥R é’ﬁe‘?‘ﬁgdlgschﬁgf? ?‘th"gf ﬁe

Rel ated Art The |1 SO 88802/ 3 Stigdai %ﬁEEESgg 2/,3 Standard) system
represented by the Ethernet whi cRAEIPHEXIRIREFRAH of the current LAN
perfornms a nedi a access control rret hod of CSI\/NCD or _Carrier Sense

Mul tiple Access/ Col l.ision et S i d nonitors signals
on the shared transm ssion nedia for al | tern1na|s (all station

equi pments) aheFieldnefethe RBVeRGHaRNs, the CSMA/ CD method pernits to send
out a data frane_on the nedja an f not del aé/s t he, sending of the data
frame. Further, ThH$ rng“f‘Ffbtl%’brﬁﬁ tes £ 4a TRNFRLF IR %B‘F‘F?si on

w th ot her term nal s and an%l t he oI i SI on.i s takena%a%ie A senléspends

the sendi ng ¥hdcks pEe SOpPEsES P& loegydpgents c

and receive data frame using CSMA/CD media access control,

and plural terminals having data frame sending and
receiving functions, are connected to the ports of the
hubs in a star shape in the data transmission systems, and
further relates to their control method and their
multiplexing method.
2 .Description of the Related Art

The ISO 88802/3 Standard (IEEE8802/3 Standard) system
represenﬁed by the Ethernet which is the mainstream of the
current LAN performs a media access control methed of
CSMA/CD or Carrier Sense Multiple Access/Collision’
Detection. The CSMA/CD method monitors signals on the
shared transmission media for all terminals (all station
equipments) and if there is no signals, the CSMA/CD method
permits to send out a data frame on the media and if not,
delays the sending of the data frame. Further, during the
sending, it detects if there is a collision with other
terminals and when the collision is taken place, it

suspends'the sending and after a prescribed time elapsed,



2 i,t -resunes the sending again. Wen the traffic load of the transm ssion
nmedi a i ncreased, because of such the operation of CSMA CD, the collision
was taken place frequently and the data franmes could not be transmtted
for an indefinite time and it is therefore not suited to use in the
time-critical control systens. In drder to achieve the tine-critical
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of realtime hub_unit (hereipafter, sipply referred to as hub units) 100,
plural terni nal® SBIREFAgR éﬁgﬁiEEFOEBE¥F85+F%°§gdBF@HeﬁﬁlPﬁe

capable of certain information exchanging within a
prescribed time window, the applicant previously proposed
a CSMA/CD enhanced data transmission system, in which
plural terminals having the functions to send and receive
data frames are connected to ports of the hubs in the star.
shape (The Specification of Patent Application No.
51984/1996) .

Shown in FIG.10 is a system diagram illustrating the
brief configuration of the previously applied data
transmission system in which the main stay is a hub unit
(described as a realtime hub unit) that becomes able to
mutually exchange information certainly within a
prescribed time period by giving ﬁhe transmission line
using right to each terminal by adding new functions to
the hub unit comprising with the IS08802/3 Standard.

That is, the star-shaped data transmission system
shown in FIG.10 is composed of realtime hub units
(hereinafter, simply referred to as hub units) 100, plural

terminals 50 having transmission circuits adapted to the
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the transm ssion approval control function of the hub units 100. That
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transmission approval control function of the hub units
100. That is, transmission approval is given repetitively
to each terminals 50, for instance, each station at a tiﬁe
or #ccording to predetermined order, some terminal 50 is
given several times or some terminal 50 is skipped or some
terminal 50 is given once per several times. The
transmission approval given to each terminal is controlled
number of frames that can be sent out at a time, and time
that can be transmitted and thus, the transmission right
can be obtained within a specified time period.

FIG.1l1l illustrates the transmission approval control
timings in the hub unit 100. In the transmission approval
control of the hub unit, preamble containing no data
information (a dummy frame and PRE shown in FIG.11l) from
the hub unit 100 is transmitted to all terminals 50 except
one specific terminal and the transmission of data frame
(DT in FIG.1l) is made impossible from all terminals

except one specific terminal. The idle time between the



-preanbl e signal PRE and the data frame DT is the idle time between
franes specified in the 1S08802/3 Standard (e.g, a value less than 9.8
[err] sec. of 1S08802/3 Standard at 10 Mops) so that a term nal does not
nove to the data frane sending operati,on by detecting the no signal on the
transm ssi on Iine When the sending of "a specific termnal is conpleted,

the preanbl g, 3LgR3l ERGnad PR b oile &%r”‘f% BEC QR %OE'&r m%%%ﬂg nal

and the tra sn135|on Ine using rig € s transterred to s ter
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order according to a pre sequence or npi ng or
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actual circu atln Sm Ssion ri eC|rcu atlngtlne of

the "t ransmis3pah.11, 000, o3 PUeHER" Lo Caashent By 47 gASLeEsLng 11 Lo next

term nal at e porn tlne of frane exceedlng t he
approved sendln Ior ed hub 100 de crlbed
above, to i ncrg‘a;ag'n?ﬁe Fﬁl:)L %f(3 Fmpngg%g‘ F'gf’(? ;P?ti} TBuE Y e

term nal s 591&” a. w.de,ran i, t be nes necess

terminals e %épt ano termina ndptg% %ransmlsszon
line using right is transferred to this terminal. This
operation is repeated for every terminal in turn one at a
time, in order according to a predetermined sequence or by
jumping or at a rate of once per several times and thus,
all terminals are able to get the transmission right at
regular intervals.

Further, by supervising a time in which each terminals
50 are able to send data at one time, an approved sending
time is computed from a difference between the sending
start time of the last time and the sending start time of
this time and an actual circulating time of the
transmission right, the circulating time of the
transmission right is made nearly constant by transferring
it to next terminal at the point of end time of the data
frame DT exceeding the approved sending time.

In the priér applied hub units 100 described above, to
increase the number of terminals 50 or to distribute the

terminals 50 in a wide range, it becomes necessary to. make



5 -the hub unit 100 itself larger, the transm ssion cable 40 between the
termnals 50 distributed in a wide range and the ports of the hub units
100 becones long and signal attenuation nmust be conpensated or wring
costs of the transm ssion cables 40 fgr elimnating noise effect to the
transm ssion cables 40 will increase. tn particular, when termnals are

installed i a tCals s i { L Jsed .ext ' ver
train cars,QP% ?%hho 1RH§§*%§§%e qilfb cghtEg%%iggﬁﬁgﬁgﬁ?%égggghgﬁe ub
units frorm e i . . . S, S par at ed
when requi %&Qgﬁa n \gl%p:ltg o) gﬁ#?ro ?g%s?rtlc?ugg?ﬁgge%or'\éi{er %aé;%nﬁf S

therefore di;ﬁ-.%h%%'r‘tst TS HiS Wrliliao 190 ?Jée%&%é il%?%f afé{cf Bigtla) to
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whi ch functions eéw se a single can bé conpose I'sper si ng

plural hub wj L%;%mitssri “ic%%‘ie's"%ﬁ)t 1) o élrims.ﬁat%%rgga%%i%%”féﬁtf‘ﬁ%%}] {};0'2:9 l}-_r‘iﬂhem

I nto one uni y connecting eac er w ports o %S and
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THE | NVENTI 'S an onj ect e prese ron to aéhrev

data transm i S [iaSi .0l ur .uni t cannect ed _each ot her,
capabl e of m&%%%%ﬁa?%g%rﬁneg?‘%ﬁlﬁﬁeﬁg 1% %r??rlﬁ 2%?3%‘ rcla%Ht sé'gr'l‘ta(ri'oﬁ':'é‘sesone uni t

even when tﬁ%szge wired extending over train cars, it is not

desirable to concentrate signal lines to the hub units
from the viewpoint of actual use.

That is, cars may be separated when required and
coupled to other cars to compose one train and it is
therefore difficult to make the wiring of signal lines
from cars to concentrated hub units corresponding to
flexibility of a train composition.

It is therefore desirable if a data transmission unit
which functions likewise a single hub unit can be composed
by dispersing plural hub units at required locations in a
car and consolidating them into one unit by connecting
each other with the ports of the hub units and terminals
connected by short signal lines.

SUMMARY OF THE INVENTION

It is an object of the present invention to achieve a
data transmission system comprising plural hub units
connected each other, capable of performing the realtime

transmission right control as one unit even when the hub



6. units of the prior applied star-shaped data transm ssion unit are
arranged di spersedly. In order to achieve the above object, the data
transm ssion system according to the present invention is characterized in
that it is equipped with plural sendiggS and receiving control systemwth
plural termnals having the data fran? sending and receiving functions

connect ed t?hi@@ &fréﬁegﬁrigf,%Fﬁlf@&t§t£9—§h§ﬁé&'&Q@Qetransmigﬁigﬂb units
a 9

of the plur sendi ng and recei control systens are connected by the

si gnal trangggfﬁiggeﬁ%%%gég?ﬁgg%?%%gg%g§¥certain point of time, one of the

plural hub ‘unrts co on approval by enabling it to

send data fronl&gg %gégfﬁgpggbggv%p@ghpgbpgg Eﬁge%Qrt%hhpgakQ? specified

sequence. FUr't her, a transm ssion system’according to the

present | nvent Lol 3. 08" SGLELkEeb ol 03! uhlLhS SEULBRECs VUL BhULR!

sendi.ng and recerving con ens w plur erm nal s havi

data frame sgidlige angloqcrei ¥h0 1UnELT 043: 6000°GLEH SPIUP UORAIRLS TN

the star-shape a uni ng an cerving contro

Systens are conneeled ! ogelhet Y $/8Pah wl LRILET! Celhfii1e naveRh®

frame sent froma erm can t 0 any Signa
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to the ports of the hub units in a star-shape,

the hub units of the plural sending and receiving
control systems are connected by the signal transmission
lines, and
| ét a certain point of time, one §f the plural hub
units controls the transmission approval by enabling it to
send data from the corresponding terminal to the ports in
the specified sequence.

Further, the data transmission system accérding to the
present invention is characterized in that it is equipped
with plural sending and receiving control systems with
plural terminals having the data frame sending and
receiving functions connected to hub unit ports in the
star-shape and the hub units of the sending and receiving
control systems are connected together by signal
transmission lines,

data frame sent out from a desired terminal can be
sent to any signal transmission lines other than the

signal transmission line applicable to the said sent out



7 -data frame, the data frane received fromthe said signal transm ssion

| ine can be relayed to another signal transmssion line via the hub unit
port and one of the hub wunits is provided with a relay control rneans that
enables it to send data frane fromthg said termnal to the said ports at
one tinme in a specified sequence. I'n the data transm.ssion system

described abQye firlie PrESE Hatad) Hidined kit 3Gl it ddid Nalgach of

the said hub units is further provided with a nmeans to receive ™ the

transm ssi ORylanf3gii G o 1l Marn Uea'}%fl"a?(_'e?i FeRlancthe¥ 28 gl
transm ssion-line-control-right for starfing the transm ssion approval
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transfer of the transmssio I ne-contr e upper Stream hub
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said hub units is further provided with a means to receive
the transmission-line-control-right -transfer-signal
showing the transmission-line-control-right £for starting
the.transmission approvai“control and at the point of time
when compieting the transmission approval control, it is
able to send out the transmission-line-control-right -
transfer-signal to other signal transmission lines at the
downstream and to confirm the delivery of the
transmission-line-control-right -transfer-signal with a
preceding downstream hub unit and to confirm the transfer
of the transmission-line-control-right from the upper
stream hub unit to the downstream hub unit or vice versa.

Further, in the data transmission system described

above, the present invention is charactexized in that it
is equipped with a means to supervise the confirmation of
the delivery of the transmission-line~controcl-right -

transfer-signal from the downstream side hub unit for a

specified time period after sending the signal to the



8 downstream signal transmission line and if there is no response, stop
the sending of the transmssion-line- control-right-transfer-signal, and
when the hub unit abandons the transmi ssion-line-control-right, the state
wi thout the transm ssion-line-control-right is generated tentatively and
t hen, the transnission-line-control-rijht Is transferred again fromthe

upper streagbghderldl 4ighall erbhemd@¥ish’ 2aReSadd AL thele is ndturther,
the present invention is characterized in that in the data transn ssion

syst em desc&EQan_@.QOVQto%h%het %ﬁa&ags olfethel R2anghdisdg oald jhacei Vi ng
functions specified in the | SOB802/3 Standard, the transm ssion-

|1 ne-contro bhEQB&;%FQH%T—%&&?E%%L#% 15 9Bl Whan! é-.hle”ﬁ %&tﬂoesi gnal

foll owi ng the prea si ghal speci in the said Standard, th

confirnatiogbggdbgg Eﬁép?Qﬁﬁsﬁﬁsgﬁﬁn—}%ne—contfol-rigpt the state

transm ssion-l1ne-control-righi-transfer-signal Seni “frédm a sSucceedi ng

downstream bkt ohs ERdReh sLlBRASALLEAL3LI0L it dEL2gbhanBesgec fi ed

in the said e present Tnvefntion Ischaracteri zed
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transnission-line-c%ntrol
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L pLTe PrERTEhR Beako 3R, LBtk S SCPE0% S Standard 1 sent o
Further, the present invention is characterized in
that in the data transmission system described above, the
terminals have the sending and receiving functions
speéified in the IS08802/3 Standard, the ﬁranémission-
line~-control-right-transfer-signal is a significant time
long no signal following the preamble signal specified in
the said Standard, the confirmation of the response of the
transmission-line-control-right-transfer-signal sent from
a succeeding downstream hub unit is made by the preamble
signal or data frame specified in the said Standard.
Further, the present invention is characterized in
that in the data transmission system described above, in
the hub unit received.the transmission-line-control-right
~transfer-signal , the transmission-linejcontrol-;§ght -
transfer-signal is not relayed to the port of the hub
unit and the downstream side signal line but instead of it,
the preamble signal specified in the IS08802/3 Standard is

sent to the port of the hub unit and also to the both.



9 sides of upper and down stream signal transm ssion |ines, the

transm ssi on approval control starts, data frane of the |1S08802/3 Standard
fromthe port is sent to the upper streamor the downstream or the upper
and downstream side after changing it to t he preanbl e signal and even when
there is a signal input fromthe upper 9streamor the downstream side, it

i s not rel ayadidd dMGp and ddi (i@ eant 16 FIAS Wilan MEIIAD Ifnes,

characterized in that in the data transm ssi'on system descri bed above, in

the hub uni te a0 i 433015 Hppil il | GartaUY TsladdINidats £3@de train of

the 13508802/ 3 Standard received fromthe upper stream or the downstream S

relayed to thg Gy ?iﬁzss'sfl?arﬁia&@' £2idnf A0 ild N 44 acfﬂ’e%i
t he ISCB802/3 Stan ar({ls rel ayed to al p?ts e't"nd anprearrb I"gnal |s

;P;ﬁglt egelrlno speC| Tl (La%l I n tE ISCB8%8:2/3 Stq?r?ftt?&s not generatéegfe " In
order to achj téﬂ”aéfégdn’qct:.@ rﬂﬁ@%&%e tél a2t c%]réq,qag{n«gﬁel_rpn system
accor C

control net ho 0 the pre I nvention 1s aracterized in that

ﬁggeld\e/llt ﬁg c% syg s}é%a?' ural qe&%‘%{aﬁ set%stetaw ng the gat gntg'r anme

settdl ng and e% fsti tlg_rjhs %otc%'l‘aaﬁ} %e seéh(? 5’3’ s of the hub

units in as ar-s ape t he h uni ts o0 and recei ving
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that in the data transmission system descr;bed above, in

the hub unit having no transmission-line-control-right , a
signal train of the IS08802/3 Standard received £rom the
upper stream or the downstream is relayed to the reverse
side signal transmission line, a frame signal of the
IS08802/3 Standard is relayed to all ports and a preamble
signal is inserted into all ports so that the no signal
state longer thaﬁ the no signal period specified in the
IS08802/3 Standard is not generated.

In order to achieve the object described above, the
data transmission system control method according to the
present invention is characterized .in that the data
transmission system is equipped with at least 3 sending
and receiving control systems of which plural ter@inals
having the data frame sending and receiving functions are
connected to the ports of the hub units in a star-shape
and the hub units of the sending and receiving control

systems are connected each other with signal transmission



10- Fines, a relay control neans to enable it to send data frame sent
out froma desired termnal to any signal transm ssion |ines other than
the signal transmission line applicable to the sent data frane, relay the
data frane received fromthe said sigpgl transm ssion |ine to other
signal transm ssion lines via the port of the hub unit and at a certain
point of tinmneyable one of the hub units to send data frame fromthe
corresponding termnal to the ports in a prescribed sequence, a nmeans

to confirmthataepgelapf cbherbibmbAhkStbSeAlbte 18 €8N8eAd data frame
transm ssion-line-control-right -transfer-signal to another signal

transm ssi osdnt@ul frdh GO IHRRN trmili URPQInPIdiRAaAMNEN receiving the
transm ssion-line- control-right -transfer-signal” show ng the

transni ssi ORgyrardl3&s<GQH NAlndd Bthd:0 e ltHd G il ¥S NS Qi AP ViBiine
control and when conpleting the transm ssion approval control, confirmthe

delivery of Jha fdANUTS iR ddie Y Bladd 2nsiely SHDHatl tdemdr ecedi ng

downstream or © upper stream hub unit and confirmthat the transm ssion-

li ne- cont r olyxddeiifed ExRNHES dBU (iR LA SHIHAMind A% Wihatni t 1O

t he downstream side hub unit or vice ™ versa, a nmeans to supervise the

Conmecs Loy st SR cn |40 Wl o Wil i SO Y i L1
at a certain point of time, enable one of the hub units to
send data frame from the corresponding terminal to the
ports in a prescribed sequence,

a means to confirm that each of the hub units is able
~to éend a transmission-line-control-right -transfer-signal
to another signal transmission line at the downstream or

the upper stream when receiving the transmission-line-
control-right ~transfer-signal showing the transmission-
line-control-right to start the transmission approval
control and when completing ﬁhe transmission approval
control, confirm the delivery of the transmission line
control transfer signai with a preceding downstream or
upper stream hub unit and confirm that the transmission-
line-control-right is transferred from the upper stream
side hub unit to the downstream side hub unit or Yice
versa,

a means to supervise the delivery of the transmission-
line-control-right -transfer-signal from the downstream

side or the upper stream side for a specified time after



11 -sending out the transm ssion-line-control-right -transfer- signal to

t he downstream or the upper streamsignal transmssion |line and if there
IS no response, stop to send the transm ssion-line-control-right
-transfer-signal |, the hub unit supervises the no signal state on the
signal transm ssion |ine and the signifi cant signal on the signa

transm ssion |line ceases_and a no signal .gontinuing_ ting specified in
advance i s 8PREIRE oRfylhectrapsnissipemlivesroptrelssighy ~trgpstersends a
significant tinme_ |ong transnission-line-control-right retaining signal to
the upper s€igBalantothaeidorReEEadP ardthe cWPPer sstxeami #1g8AL signal is

i nput fromthe downstream side when sending the

t ransni ssi ofrRRfRisSAORoLineg AR dfaithexg 1§ BRaresErEseyasdPP toand when a
significant signal is input fromthe upper streamside, stops to send the
t r ansni ssi ofepPn&heo frprasmisghen-digencrytypdnaightapirassfermeignal ,
transm ssion-line-control-right and the _ uppernpst stream hub unit acquires
t he transnissi dihe ibh unddhtsupervyigas khame tsigpahstatr en Bethe

transm ssion_ approval after sending a significant tinme |ong

transm ssi ofignAd- tFAnswissigh: lineapadnghe ghgnificanty sigaadapp the
transm ssi on system control nethod described above, a preanble signal may
be used as Shgnalr ixspsmdssion AdngoFepSPSr pYFt ar BPaFAPRGLs coRiinuing
Further, the data transm ssion systemcontrol nmethod according to the
present i nvéarposPrsifhgdadnepdyancenis elapsed, acquires the

transmission-line~-control~right , sends a significant time
long transmission-line-control-right retainihg signal to -
the upper stream and the downstream, and even if a
significant signal is input from the downstream side when
sending the transmission—line-control-right retaining
signal, disregards it and when a significant signal is
input from the upper stream side, étops to send the
transmission-line-control-right retaining signal,
abandons the transmission-line-control-right and the
uppermost stream hub unit acquires the transmission-line-
control-right by starting the control of the transmission
approval after sending a significant time long
transmission-line-control-right retaining signal.

In the data transmission system control method
described above, a preamble signal may be used as the
transmission~line-control-right retaining signal.

Further, the data transmission system control method

according to the present invention is characterized in



12-that the data transm ssion systemis equipped with at |east 3 sending
and receiving control systens of which plural termnals having data frane
sending and receiving functions are connected to ports of hubs in a
star-shape, the hubs of the sending and receiving control systens are
connected with signal transm ssion |ih2s, a relay control neans to

ble it t d f t.f desjred t i pal , ' I
Cransni ssi othaf e G ras EFRammERBLe oRer Lot ot e raeireR YRt AR canle. 1o
the said sent o t data, frane relag.the data, fr e ﬁége!v d %rog1the sai d
signal transPEEi InSPRIERG AR HEPCeLYHRd COP R SXFEFRF i REs*BESRt he port

of the hub upit and at certain pgint of tine, epable gne of .the hub
Units to  dRRural GerRipals haTiNg SRFR LR FePELhRi 208 FECEREINGor s in

a prescribed sequence, a neans to confirmthat each of.the ﬂub units is
abl e to sehirghions3E@srrrasche iﬁ%-%%ﬁ??o?fr]i‘%l’ﬁ 1IR3 RFRF-ShAPYnal to
anot her signal transm.ssion line at the downstreamor he upper stream
when recei vibg BeRs of jHhe; Sending; #ad cEREebYing grentyel nSyskens saxe
showing the transm ssion-line-control-right to start the transm ssion
approval cofeRrReched whth sigprdt Fransméssiennkines;on approval control,
confirmthe delivery of the _transmssion |line control transfer signal with
a preceding dewkeLAYaFPBtrRI ERAES E2nergblenit XRdsensk daka Fxamene

transm ssion-line-control-right is transferred fromthe L.
sent from a desired terminal to any signal transmission

lipgs other than the signal transmission line'applicable
to the said sent out data frame, relay the data frame
received from the said signal transmission line to other
signal transmission lines via the port of the hub unit and
at a certain point of time, enable one of the hub units to
send data frame from the corresponding terminal to the
ports in a prescribed sequence,

a means to confirm that each of the hub units is-able
to send out a transmission-line-control-right -transfer-
signal to another signal transmission line at the
downstream or the upper stream when receiving the
transmission~line-control-right -transfer-signal showing
the transmission-line~control-right to start the
transmission approval control and when cqmpleting the
transmission approval control, confirm the delivery of the
transmission line control transfer signal with a preceding
downstream or upper stream hub unit and confirm that the

transmiséion—line-control—right is transferred from the



13 upper stream side hub unit to the downstream side hub unit or vice

ver sa, a neans to supervise the delivery of the transm ssion-

|l ine-control -right -transfer-signal fromthe downstream side or the upper
stream side for a specified tinme after_ _sending out the

transm ssion-1line-control-right -transfar- signal to the downstream or the

upper streanuspéiodtréddnSides shdld wnie €vdthé déwistisamosids phdlseunstop to
send the transmi ssion-line-control-right -transfer-signal when a new
sendi ng and LG ¥d NgesORj rol systemis added to the uppernost or the nost
downstream of the sending and receiving control system the hub unit cuts

to sent signal g m@ahBetdPBfpesirigamanddblevdeynslr ¢a &irahkii sisionh-al
starting by the power ON, after the preset waiting tine passed, supervises

significant $]00ahénFolRighONoradsfOSEEGnAD 186 tHe (dMmEEanbt r €am
side and the downstream side and when there is a significant signal input

fromthe UPREIaS!ERWRE ubper QNS Cole  £6£ 38 Eope i &4t tDhie ShBEEL

sending to the upper stream and down streamside, relays input signals to

al | ports ang.f g I SYE Efe SE.£6n Sh 8 o LA S6h €Fo] L PEgh ¥NERr&£EEE YL NY

the transm ssion-Tine-control-right -transfer-signal fromthe upper

and when heroTar SR SinfEi B o MR R R e
acquires t het}:émﬂéf&? riiljlgeér?& nj £ O‘i:liéi@ his %o bfégigonse, stop to -
send the traﬁsmission-line-control—right -transfer-signal ,
when a new sending'énd receiving control system is
added to the uppermoét or the most downstream of the
sending and receiving control system, the hub unit cuts to
sént signals to the upper stream and the downstream at the
initial starting by the power ON, after the preset waiting
time passed, supervises significant signals on the signal
transmission lines at the upper stream side and fhe
' downstreaﬁ"side and when there is a significant signal
input from the upper stream or the downstream, releases
the cut of signal sending to the upper stream and down
stream side, relays input signals to all ports and the
reverse side signal transmission line, when receiving the
transmission-line~control-right -transfer-signal from the
upper stream as the most downstream, performs the
transmission approval control and when there is
significant signals only from the downstream side,

acquires the transmission-line-control-right as being



14- positioned at the uppernost stream and adds a new sending and receiving
control systemto the uppernost or the nost downstream of the sending and
receiving control systemby starting a new transm ssion cycle. In
order to achieve the above object, thi data transm ssion system

mul ti pl exi ng met hod according to the 6resent I nvention is characterized in

that the dapgsitisned a6i EHeSHppeFmbELCoEPERIaNE LUAsdat Ackr saAdLAGI ON
systens each of which is equipped with plural sending and receiving

control syshjraSrébéiivihyl 8bntLbl Bﬁéﬁeﬂaﬁbnﬁhéhﬁﬂpdi&a_sﬁf_aﬁetﬁéﬂﬂbﬁﬁ and
receiving functions connected to ports of each hub unit in star-shape and

the hub uni §swRbtrbd® 8EUERL SEARHLNG and £ee8iving €entisl systemtby
connected by signal transmi ssion |1 nes and the transm-ssi on approval

control is peafLiAgUasSRekrhlafdbmis§ebhabgepaint of time, one of the plural
hub units is enabled to send data frane froma corresponding termnal to

the ports in a3y d aPPACRRL The abovief dbletsS et dalta t he downstream
side signal transmssion line and the signal relay fromthe downstream

side are CUbrlobmi08: gRSLydPURShLSRIpSLAInG R bHbE 8bc8PEing! thhena! UTa

data transm ssion system e upper Stream side signal transmssion |ine

of the hub ypifehC@hedn@ion e URRFLUPSL:SLACR EhalE SheOuliEn data

transm ssi systemis connected to t ownstream si de signa

transm ssi ogrhh 883 001 bHCsPYLNis BBHpLEEE ¥ENBwbNEata transmission

systems each of which is equipped with plural sending and
receiving control systems with plural terminals having the
data frame sending and reéeiving functions connected to
porfs of each hub unit in star-shape and the hub units of
the plural sending and receiving control systems connected
by signal transmission lines and the transmission approval
control is performed so that at a certain point of time,
one of the plural hub units is enabled to send data frame
from a corresponding terminal to the ports in a prescribed
sequence,

the data sending to the downstream side signal
transmission line and the signal relay from the downstream
side are cut for the most downstream side hub unit of one
of the plural data transmission system, the upper stream
side signal transmission line of the hub unit located at
the uppermost stream side of other data transmission
system is connected to the downstream side signal

transmission line of the hub unit and receiving the



“15-transm ssion-line-control-right -transfer-signal and after performng
the transm ssion approval control by the hub unit, the

transm ssion-line-control-right -transfer- signal to the downstream side
i s'generated, the data sending cut to the downstream side and the signa
relay cut fromthe downstream side ar¥rel eased and significant signals

fromthe do%%gg%&%%ﬁﬂﬁ%&%%%@—?@% SES LTS 1l08laaY egng'o the ports

that are connec to a upper am side hub units and thus, two

separate daggeals i’:@%@oﬁi&% Hhe! UBBdhS SsACAr %@b@o‘%‘iﬂ %gxé:‘}%g.cmitt‘ﬁzg@ ‘o .t he

Further, the data“transm ssion systemnultip 'ng neth

present invenhl QRsilS @ rg:‘ita%rsﬁ%‘éioh'lﬁ%tc%%r@it%i%@i@x%%s%riyst emis

COHDOSGd of two Set's 0 ata transm ssion systens: a“current -use dat a

transm ssi 021%)&%?”%:8‘”%& &8@&9@%%@;@5\”&%?@g{;éﬁ%?QtEXStEHL tafach of the

data transm SSi systens 1S equlp ur sendli ng and recei ving

control SyStgRRsng cul WedlentP it oah HI%eS SN Motk raqeinuiyag Cont ol

systens have ta frane sen g 'and recel vi ng unctions an

connect ed 8R0S0k doh 348 AetBBnaca sblF WAL O (he

sendi ng and receiving con ens are connected eac y signa
(LTS 57 CBaohIES ERU, o MR R0 el R bl
are relayed to the ports that are connected to all the
upper stream side hub units and thus, two separate data
transmission systems are incorporated into one system.
Further, the data transmission system multiplexing
metﬁod according to the present invention is characterized
in that the data transmission system is composed of two
sets of data transmission systems: a current use data
transmission system and a standby data transmission system,
each of the data transmission systems is equipped with
plural sending and receiving control systems,
plural terminals of the sending and receiving control
systems have the data frame sending and receiving
functions and are connected to ports of hub units in a
star-shape,
the hub units of the sending and receiving congrol
systems are connected each other by signal transmission
lines and
at a certain point of time, one of the plural hub

units is enabled through the transmission approval control



16 to send data frames froma corresponding termnal to the ports in a

prescri bed sequence, the hub units have two sets of current use and
bypass signal input and current use and bypass signal output as the upper
stream and downstream si de signal transm ssion |ines, the current use

data transm ssion systemis usually %8ed and if the current use data

transni ssi OgoS ¥eheMdalkac wamedd FRomBla fc%!.‘rr@k?%ﬁﬂﬂ.ﬁ@t iteRmihalon® @he he hub
units of the current use systemor the signal transm ssion |ine, the

systemis chap¢adiavear praskiebele eddld transmi ssion system and
further, if some of the hub units of the standby data transm ssion system

or the signal {¢HNSIB SEOFs |Hd\fe DB St 2 WO dBt rodO R 1D Bﬁtﬁkéﬁs and
signal transmi ssion lines of the current use and standby data transm ssion

systens are ct; | Is '%Ebh_ bypass
si gnal Outpggaggit%gguﬁﬁ%hggpp%gﬁg%tﬁgg,h?abhgg?§§0§agﬁghdgta tfg%%nission

Systens aregyal 'hgﬂeirnE?;r@Qﬁ % ASAstrbln $3h2 sigRAIMErEnSRhilsiaich! O IS

mai nt ai ned. ccording to the present invention~described above, the
fol l ow ng agti@as and effects are obtained: (1) It is possible to give
atime certainty’by the realtine hub units to the |1S08802/3 Standard data

Lransmi ST 0N SYSE Y Aln A% d U dl B AB1 i 41 o2y sk NS aselloilpr s the

functions of the realtime units a
used and if the current use data transmission system

becomes abnormal for disconnection of some of the hub
units of the current use system or the signal transmission
line, the system is changed over to the standby data
tra#smission system and further, if some of the hub units
of the standby data transmission system or the signal
transmission line becomes abnormal, normal hub units and
signal transmission lines of the current use and standby
data transmission systems are connected each other using
the bypass signal input and bypass signal output of the
hub unit and thus, two sets of the data transmission
systems are united into one system and the data
transmission function is maintained.

According to the present invention described above,
the following actions and effects are obtained:

(1) It is possible to give a time certainty by the
realtime hub units to the IS08802/3 Standard d;ta

transmission system that has no time certainty and further,

disperse the functions of the realtime hub units and



17 -achi eve the geographical dispersed arrangenent. (2) As the
collision specified in the 1S08-2.3 Standard is avoi dable, the

transm ssion efficiency is enhanced and the extension of distance between
termnals and a turn around tine of tEg transm ssion-line-control- right
including a circulation time in the hub’units are easily progranmabl e.

(3)" In order,t. | | hub units,

timng torc%{ﬁhflgﬁ‘%fk?eh V(r%etndé%a ﬁ(@%lsgé%%%%aﬁﬁéﬁﬁ tupolrj'[“st iss Si ven

as the transmi pa) ol iie: CUTOlsdd Wlosd£ARTSL -aldnpbopRaraher, it is so
e trvely

control |l ed that | ghal Can be given Trepeti ."Signal's specified in

the 1S08802/ 3 Standard _are | e for SJ I ion, as the
dihsper sed aﬁ%ﬁﬁ%ﬁﬁt‘%fa‘f e’un"'lt'lles %%(%? elgrsg'gﬂ ieefdé%%p%sed W th
t he 1S08802/3 _Standard,.it can be realized,. sinply ¢ Adapt able to
t he c?nngct i"’tﬁ’f’f‘a(ﬁ"ﬁﬁf1 aug e e m%&ﬁr%%ib%}%%%%onpo%ent s
specified in the 1,.S08802/3 St gndard therefore. the ks Lan be set
at a gheap aaﬁﬂ"f’h@‘%'%é q'tlrnéﬁs‘?ﬁa;g}%n TARER L0 bleﬂfél nei y@rn%ﬁaged by
providing term.nnal fynctions in_th ub uni.ts and, fil ki

m cr oconput &FEHT t A4 n@’e&ﬁ’fé’a‘i X er%é'ﬁ'ﬁod'lr-‘rré:trl?teslhc')‘?’g utliﬁé:spraé:s?ent

I nventi on. (4 Althougg the hub units are described as concentrators
of plural t&dfhy TIIT idered that

(3)' In order to achieve the dispersed arrangement of
the hub ﬁnits, a timing to control the transmission
approval of the hub unit ports is given as the
transmission-line-control-right -transfer-signal .
Further, it is so controlled that the signal can be given
repetitively. Signals specified in the Is08802/3 Standard
are usable for these signals. In addition, as the
dispersed arrangement of the hub units can be realized as
comprised with the IS08802/3 Standard, it can be realized
simply as a system adaptable to the connection with
terminals and equipment and diversion of components
specified in the IS08802/3 Standard and therefore, the
hardware can be set at a cheap cost and the data
transmission system can be finely managed by providing
terminal functions in the hub units and filling up
microcomputer software as described in the embodiments of
the present invention.

(4) Although the hub units are described as

concentrators of plural terminals, it is considered that



18 "this systemcan be realized in a conpact size using general use cheap
conponents and programabl e gate arrays that enable the integration of
hardware logic. In this case, it becones possible to realize a hub unit to
a single terminal (it is no longer meaningless as a hub unit as a
concentrator) and a physical | ayer in e bus structure specified in the

| SC8802/ 3 r#sl &6 Babsdiiyad !Qraac ct_tr@lpél Q{y i cal |ayer.

(5) Wen a syste s conposed 1 n nultiplexed structure, nstance, as a

g;?l eslnat ?ts S poss?"E?é %@%néﬁ%gts @?é%pur urng tﬁéeyg

cont nuous ey kablihid Yeme gné rg 144 b @Qf&ﬂg PagLeal o taddcorporate

t wo separa‘fe d ransm Sssi o ems INto one SysS COUp I Ng t hem

physical ly ct.h% ou ht%ecénﬁ@ﬁ%@ ecygaf%aﬂf#) s,rtﬁg anh tb@gorres possi bl e

to manage par y "proper rons an y an properly combi ni ng
and couplin ?en1and 0 ﬁ%& conti nuous!l v as a.n data tra nlss on
Syst em t hr GRS TR LB AF A %frge%r%mmg %% 3% 3 B ¢ hat
are incorporated in the hu Rl EF, .DESCRI PTI O\I O: THE
DRON NGS &8 I'—?‘(‘;"in‘l’ﬁnta’?i/%‘f erﬁ"b‘% aﬁrmsrﬁajefp?‘%?ﬁ’rfb 2 ¥¥%st  enbodi nent

of the data | 0ainS Sspactfied ln" end 18868623 SLaniiid éan be

substithted for a realtime bus physical layer.

(5) When a system is composed in multiplexed structure,
for instance, as a dual data system, as the managing
function of the data transmission system, it is possible
to realize a system extremely pursuing the continuous
workability.

(6) As it is possible basically to incorporate two
separate data transmission systems into one s&stem by
coupling them physically through one transmission cycle
processing, it becomes possible to manage partially proper
portions and by flexibly and properly combining and
coupling them and operate continuously as a new data
transmission system through the corresponding control
programs in a microcomputer that are incorporated in the
hub units. .

BRIEF DESCRIPTION OF THE DROWINGS
FIG.1l is a system diagram for explaining the first

embodiment of the data transmission system of the present

invention;



19 - FIG 2 is a block diagramfor explaining hardware show ng one exanpl e

of the hub unit illustrated in FIG 1; FIG 3 is a diagram for explaining
the delivery and acquisition of the transm ssion-line-control-right of the
data transm ssion system shown in FIG 1 and 2; FIG4 is a diagramfor

expl aining the delivery and transfer 9 the o _
FlG1and 2 PR be e Bg08 Habrly £ELRRERLIS AapdbaReT PIONE 11
L 2o oS! S S S ol ol S B e
L9 1S TS ol fend BTSSR AR k(P
system shown in .FI.G.1 an ; FI G.7 i.s a.system diagram f.qr explai ni ng
the second a&%ﬁi‘%ﬂ“ 6’% t%:lq't? MW”’S& : ‘Wé’&lﬁ‘ﬁ ] ila _pf%s
connect | on Sy THRETRIF SR, SYARSH oA dm P16 T Brd ¢ 3 g agram f or
O oL B XU S P TS TRL PR G, e
Lustrati i NSt T Gl e SRl SR g 2 b e oot o
system and g

data transmission séstem shown in FIG.1l and 2;

FIG.5 is a diagram for explainihg the delivery of the
transmission-line-control-right and the most downstream
hub“unit of the data transmission system shown in FIG.1
and 2;

FIG.6 is a diagram for explaining the transfer of the
transmission-line-control-right to the uppermost stream
hub unit and contention avoidance of the data transfer
system shown in FIG.1l and 2;

FIG.7 is a system diégram for explaining the second
embodiment of the data transmission system of the present
invention;

FIG.8 is a diagram for explaining the mutual signal
connection among the hub units shown in FIG.7;

FIG.9 is a diagram for explaining the, reconstruction
example avqiding abnormal points in the dual data
transmission system shown in FIG.7;

FIG.10 is a system diagram illustrating one example of

a conventional star-shaped data transmission system; and



20 FIG11 is a diagramfor explaining the transm ssion timng exanple
of the star-shaped data transm ssion system shown in FIG 10.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, the
enbodi nents of the present invention wll be described with reference to
the attached draw ngs. FIG1 is a sy%ten1diagran1shomﬁng a first

enbodi nent  of tEIs AresANta Idi@HdP Eort MBlpliSinilhif 1R ddPsiE SidHON
system equi pped with plural sending and receiving control systens, for

instance, 4 gisinghapgaipiat 8t tABSELaE-SRaptBl HataheWAnkii EsEoh0syWitiem are
of CSMA/ CD type nedia access control systens of which plural (2 Or -3 units
in the figugBRdwheifl PRES160 having the data frame sending and receiving
functions are connected to ports of the hub wunits 101, 102, 103, 104,

whi ch are connec o 8 NS ScIRF pr-EoN Gk HHE S BSkiSeD | EvieSp RueTahi ch are
mutually in the Treverse direction and at a certain polint of tine, one of

the hub units 1@hreilAEeRN! e dlpditltE ¥ Hhel ¥t &Méi%it to

send data frame fromthe corresponding termnal to"the said ports In the

speci fied segiencCBe descEFeh8d W2tn! Perepaneni £8Cenaf ag¥abagat aeawiﬁdgg.hub
unit 101 is regarded as the upper streamside and the hub unit 1 as the

oL ST OIS, A A st B et v L e
fromthe terggnghs. pPes8RBCEh#dntPohCthHE is, the data transmission
system equipped with plural sending and receiving control
systems, for instance, 4 star-shaped data transmission
units shown in FIG.10, which are of CSMA/CD type media
accéss control systems of which plural (2 or 3 units in
the figure) terminals 50 having the data frame sending and
receiving functions are connected to ports of the_hub
units 101, 102, 103, 104, which are connected by a pair of
signal transmission lines 3, 4 which are mutually in the
reverse direction and at a certain ﬁbint of time, one of
the hub units 101 - 104 controls the transmission approval
enabling it to send data frame from the corresponding
terminél to the said ports in the specified sequence.
Here, for the convenience of explanation, the hub unit
101 is regarded as the upper stream side‘and the an unit
104 as the downstream side.
In the data transmission system in such the structure,
it has a relay control means which is able to send data

frames sent out from the terminals 50 connected to the hub



21 - units 101-104 to the upper streamor the downstream or the upper
stream and downstream signal transm ssion lines, enable to relay data
frames received fromthe upper stream or downstream signal transni ssion
lines 3, 4 tothe termnals via the pgrts, data frames received fromthe
upper streamsignal transm .ssion |lines“0or those received fromthe

downst ream si.gnal JgiansR Sl Yhd iR 3 HNGm U9MISL SRLANLLP SPRAL

. . o]
stream si gn(}ﬂ ransm ssi on |1 nes, respecti \_/eI Yy an(? at a certaln pol I'ﬁ of

(e PO, i, Sy A R, MRS o il 0 01

controls the ransm Ssi on approv a can exc
DeUen {10 il Yo" MU Bl Hodiind B, Tha et el or £
o 11, 190, kd R hlllh 3508 YO0 BRG0P
o (e SRS il B Ly ecas, SIS B T 1D
COMOse 2 iRl SV VISR, GRBIR SRR S Hted | ™
(H S oo 02 e A S0P VA I500 o T 18 ald 7 1o
transcei ver d%iwrncs"{:ii:[eagn-r%g\c/f It)hel u!pspe(::ll‘o nsQ:%'Ceta?nd stiognal transmission lines,

respectively and at a certain point of time, plural hub

units are connected inlturn when one of plural hub units

controls the said transmission approval so that data can

be exchanged between the terminals connected to plural hub

units as if plural hub units are one hub unit.

FIG.2 is a block diagram for explaining the hardware

of the hub unit 102 out of the hub units 101 - 104 shown

in FIG.1l. Other hub units 101, 103, 104 are all in the

same structure as the hub unit 102 and their explanations

will be omitted.

As described below, the hub unit 102 is composed of

gate circuits Al, A2, A3. A4, AS, and A6 which compose a

relay control means, a confirmation means comprising a

timer circuit (Token-Det Timer) 8 and a hub state control

circuit (Hub-State-CON) 12 and a sending stopping means

comprising a timer circuit (Token-Ack Timer) 10 and the

hub state control circuit 12.

A transceiver circuit (TECV-L) 1 is connected to



22" signal transmssion lines 3L, 4L at the upper streamside, a
transceiver circuit (TECV-R) 2 is connected to signal transm ssion |ines
3R, 4R at the downstream side, a hub comon bus 5 s connected between the
transceiver circuits 1 and 2, the gatg,circuits A, A2, A3 of which
outputs to input signals are controlled by control signals S1, S2, S3 are
connect ed betmeeg %he hub conmon bus ranscel ver circuit, 1 and

further, th&g3fe tFPREPLESAT %SeSA Lofg&thhtgﬁtBBPErtS CFRpth S4PGnal s

are controlled b control S6 are con ted between the hub
Comon bus 8 ERARPRELTPECLEFULE LERCH-R)p2 Ls CPRRECLaRo RO AEIBBY I o
signal S1 of the gate cirguit _Al is made, act,i ve, ni fi,gant sjgpals that
are recei velirapsBiseHen Lb@?sS?BeaﬁBSFHetbﬁndBE“FEHe gheenup Eggno bus
5 and when the control nal S4 of the gate cjrcuit A4.is magde agti ve,

si gni fi cant SSFHAR| Rus h%tlgr€°P’é€€F9édbeFY"6ﬁ?t FeeJbhRREFELNPE| GérE"&ﬁtﬁe | ed
to the hub connDn bus this case, _either_the control signhal s S5, S6
and S2, S3lofndndrghhe SPFEUF%§°E&ts 1anf2 p0R3 pQE 4FBiGR: PHEPBES K81 h are
non-acti ve. When the control signals_S2, S5 of the gate_circuits A2

are made actppet sigpals pze ﬁﬁ&?FBi%eéobﬁuFﬁﬂFrgigﬁé9§a$ﬁ fhe féb §3nnnn
bus 5 to the upper stream or downstream signal transnlsS|on lines 3L, 4L
or 3R 4R ¥hPtRerneqked Patvesn: FBe kphngpamen bug §fandnEhgate circuits

A3, A6 are active, it is possible tQq _relay S|gﬂals from t he downstream
side to thetﬁ§5§?egyggaﬁ+rcult 1 and further, e gate circuits A4,

A5, A6 of which outputs to input sighals are controlled by
control signals S4, S5, S6 are connected between the hub
common bus 5 and the transceiver circuit 2.

Here, when the control signal S1 of the gate circuit
Al is made active, significant signals that are received
from the upper stream side can be led to the hub common
bus 5 and when the control signal S4 of the gate circuit
A4 is made active, significant signals that are received
from the downstream side can be led to the hub common bus
5. In this case, either the control signals S5, S6 and S2,
S3 of the gate circuits A5, A6 and A2, A3 are active or
both are non-active. When the control signals S2, S5 of
the gate circuits A2,‘A5 are made active, it becomes
possible to output signals on the hub common bus 5 to the
upper stream or downstream signal transmission lines 3L,
4L or 3R, 4R. Further, when the control signals S3, S6 of
the gate circuits A3, A6 are active, it is possible to

relay siénals from the downstream side to the upper stream



23°si-de or vice versa. A significant signal detecting circuit (RCVDET1)
6 outputs a significant signal detecting signal Rcdl when detecting a
significant signal fromthe upper streamside of the transceiver circuit 1
and a significant signal ditecting circuit (RCVDET2) 7 outputs a
significant signal detecting signal REH2 when detecting a significant
signal frogifBeodowiger @agsal.de of the transceiver circuit 2. The
timer circuit 8 is to nmeasure the length of the

transm ssi on- | iy enigiifidant Hilgndll It Wlrdl@ae| (ROVDETI)ME he upper
stream side and outputs a timng signal Tkd after passing its significant

time neasurgiBphts a sfghifBeafit’ Sghal labtdbuikgTEiBhh19REA1! GhaRasure a
no-signal time of the significant signal detecting signal Rcdl of the

upper streaghgbdeiagoal gigﬁﬂﬁéi;-.aeakigﬁhicrkaa tRk' ﬁgbé:ﬁs%&éaﬁ Beasi gnal
time of the signifiCant signal detecfing signal Rcd2 of the downstream

si de signi f&faege &aﬁébes!eéf%&ﬁauwiuiahcﬂa emﬁg?@,@aahhesiehqlno-si gnal

tinme i s neasure outputs a timng signal TifTt Is a shorter el apse

time than tggﬁgggﬁhgngkr%h?g ?ﬁcbﬁﬁT25Sgggggﬁﬁt§tQ”Qﬁgﬁégicanzhﬁi hgg'

circuit (To I mer I's to supervise a ackno genent of response

after Sendi 8ebBbink! 889RhE R8A2 ARbAOLELEREnY aN8EEhs 10RAL LoohE

dommstrean1an8 out ptt timng signal to-ackno onse

recei ved fremhhendodBshseadhindi Q! BE 8h8 transceiver circuit 2.

The timer circuit 8 is to measure the length of the
transmission-line-control-right -~transfer-signal received
from the upper stream side and outputs a timiﬁg signal Tkd
aftér passing.its significant time measurement.

A timer circuit (Tif-Trunk Timer) 9 is to measure a
no-signal time of the significant signal detecting signal
Redl of the upper stream side significant signal detecting
circuit 6 and a no-signal time of the significant signal
detecting signal Rcd2 of the downstream side significant
signal detecting circuit 7, and when the said no-signal
time is measured, outputs a timing signal TifT that is a
shorter elapse time than the no-signal time of the
Is08802/3 Standard.

The timer qircuit (Token Ack Timer) 10 is to sqpervise
a acknowledgement of response after sending the
transmission control right transfer signal to the
downstream and outputs a timing signal TAK1l to acknowledge

a response received from the downstream and outputs a



24 " detection waiting tinme el apsed signal TAK2 when no answer is received
fromthe downstream - Atimer circuit (No-Signal Tiner) 11 is to neasure
a no-signal detecting time on the upper streamand downstream side signal
transm ssion |lines and when the no- 9iggnal state is generated on the
signal transmssion lines as a result of abandonment of the

transm ssi Ofiate8€ion CRALEShG " LERE Qia%Eédnyi?néﬂmﬁﬁkﬁeﬁﬂéﬁuﬁouahéwéﬂd after
el apsing a prescribed tinme Tnsl, the hub unif acquires the

ctransm ssi ozl L OEa£P4" Bloh| ShE ASwhbEL&akhS NO significant signal input
and outputs a timng signal nsl to start the sending of a transm ssion

right retaining ¢339l rEG N o eagalad’ B0udd! 10NGIEC tod it | cant

signal input, a timng signal ns2 is~output as a count value of a
prescri bed ggaé r RE UBELe Qut S a transm ssion
right retajélng %H%na?g-%?et saldé%rescragéﬁr E’lr:ns\eTnsgﬂ‘t1 To the input

si des_of th&o&x‘xé@ &h' SHaLS 155180 $n&d L ETgheﬁTéh?Fg -t hat

s ?n an
function as reset Signa I npu ange-over signal are | npu romthe

(TRo” %ﬁ? sEgEeULl gohles ‘?ﬁ%‘?(%%3?%%“%’;3@%%&%5{?1?ei?‘ﬁ%ﬁéoz/3
S dard .. P -
The tor mi ot a%o‘%?@%ﬁ%ﬁ?‘?*ﬁ‘g?w?ﬁe o jEndrt o’??‘?ﬂé?fsﬁlk%???j, ot
respectivel y,. QUL pu lt'::t.gshgn Uy S BINE oIBR8 Shub unit and after

elapsing a prescribed time Tnsl, the hub unit acquires the
transmission-line-control-right as there is no
significant signal input and outputs a timing signal nsl
to start the sending of a transmission right retaining
signal. Further, regarding that there is no significant
signal input, a timing signal ns2 is output as a count
value of a prescribed time Tns2. The uppermost stream hub
unit outputs a transmission right retaining sign#l for the
said prescribed time Tnsé.

To the input sides of the timep circuits 8, 9, 10, 11
signals RT1, RT2, RT3, RT4 that function as a reset signal
or input change-over signal-arg input from the hub state
control circuit (Hub-State-CON)12.

Transceiver circuits (TRCV1 ... TRCVj) 131 "',13j are
the circuits specified in the IS08802/3 Standard and are
corresponding to the hub unit ports Port-l1l ... Port-j.

The terminals 50 are connected to the ends of Port-1l

Port-j, iespectively. Output signals from these terminals



25" 50 are Port-1 In ... Port-j In and output signals from Port-1 ..

Port-j will beconme Port-1 Qut ... Port-j Qut. Fromthe transceiver
circuits 131 ... 13j, output signals PI1 ... Plj are obtained based on the
output signals Port- 1 1n ... Port-j Jgn fromthe termnals 50. The out put
signals PI1 ... PlIj of the transceiver circuits 131 ... 13j are input to a

S'gn'f'CantsélaeépoEEEQttang'r@u&E—J(EQNEEEC$tha% si8Ral 8P¢koml gnal s

fromthe transcelver circui are selected by an input signa

sel ecting spgpaly SEL f paaLLye byl ﬁIeéBﬁeCEBEEQ% _BhECULl Bgre-3 BARL | nput

signal RIN TS output en I nput to ub state control circuit

12. Furbggﬁmﬁﬁaetﬁgascémoa& éhQBﬁLtE'NBlS ledlgﬁédog t sGl hﬁikt

(Tif-Timer) I's to neasure no- si gnal ~ “per ween ata frames.

The timer Cbii“[ﬁ.i@xﬁuégatﬁltéxhé&‘ﬂgséaggﬁ'tﬂ%f9u9£u% S0ghhLek Qbéﬂﬁe time

than no- signal tinme~an stimn nput “to the

state contr el g1 10Ul boifey 1n ¥BH €AR! EQ!mihQﬂQ' soSBl-.m osBhuefl gage

circuits are e active, the output S|gnals Plj of the

transcelver?gbg§ggt5113l é gIéﬁ faEﬁeIggahgcgggeFugéE§ggggnéng.5.V|a t he

ate circui control srgnals of ‘gate
g

CITCUIts Clyas G §6ueMBHCaogELP e Sha%) L9MubRehRoCRTTRR;RUS 5 are
btEg10aAR L b TULER

|nput to t}1ie transcerver Clrcul e ga Circuits C1

G fro”kﬂﬁbﬁﬁm&?8)0559ukh§iEHBLE EL&nals from the transceiver

circuit 131 ... 13j are selected by an input signal

selecting signal SEL from the hub state control circuit 12,
a port input signal RIN is output which is then input to
the hub state control circuit 12. |

Further, the port input signal RIN is led to a timer
circuit (Tif-Timer) 19 which is to measure a no-signal
period between data frames. The timer circuit 19 outputs
a timing signal Tifh of a shorter elapse time than no-
signal time and this timing signal Tifh is input to the
hub state control circuit 12.

When control signals SBl ... SBj of gage circuits
Bl ... Bj are made active, the output signals.PIl ... PIj
of the transceiver circuits 131 ... 13j are led to the hub
common bus 5 via the gate circuits Bl ... Bj and when
control signals SCl ... SCj of gate circuits Cl1 ... Cj are
made active, signals from the hub common bus 5 are input
to the transceiver circuits 131 ... 13j via the gate

circuits C1 ... Cj from which the output signals PI1 ...



26 PIj of the transceiver circuits 131 ... 13] are output and controlled
and output fromport-1 ... Port-j and sent to applicable term nals 50.

A preanbl e generator (Preanble-CGEN) 20 generates a preanble signal when
the control signal Pag fromthe hub state control circuit 12 becones
active and outputs the preanble signal2éto the hub common bus 5 via the

gate circuif_ A7 n the contyol signal,S7 omes five. A cl ock

si gnal gener %r°€md§'b%k§’@§f\ﬁ°?’1v@’én Frits cf%gk si AT Putprt 2Rd i n
the hub units, ransceiver,  circuit. (TRCV-KT) 14, conformng (o the

| SO8802/ 3 St%?fb%‘F%F,f‘?‘i 5%, ARt (fram r??:’g'b'épjcc;\n/put Roxtd sand\sen8 ta
transm ssi on CO,'Q]‘.tcLﬁ?r.]l»J.CirCUi't (LA 15. The hub wunits are able to
comuni cat e 3R ¢ Rl Hhected to the data transm ssion system

and other hub upits copformng to the |1 SO8802/ 3 Standard frame by the LAN
transmission cofit PBFaEgEEUanE atny (RreppbiecEEV), 20.gepgrates a@ A
register (REGS) 16 is to retain control paraneters of the hub units and
the data tr rtigraliihen the RRfmRk stiqnak (Rapfnemethadiivoy) 17
is conposed of a mcroprocessor and a tinmer as its peripheral circuit, RAM
and ROM whi cHFate e AT rkdmPeconeg, 3ot ve pnd Luipyts)ithe |/ O REG
18 of the mcrogaonputer 17 is used for input of hardware conponent state,

ti mer val uePxs t§ieak it ffhe huk) gomuonibig 5 via the gate

circuit A7 when the control signal S7 becomes active.

A clock signal generator (Clock—GEN) 21 generates
clock signals that are used in the hub units.

A transceiver circuit (TRCV-kT) 14, conforming to the
Is08802/3 Standard, is connected to a microcomputer bus 23
via a LAN transmissién control circuit (LANC) 15. The hub
units are able to communicate with all terminals connected
to the data transmission system and other hub units
conforming to the I508802/3 Standard frame by the LAN
transmission control circuit 15 and the transceiver
circuit 14.

A register (REGS) 16 is to retain céntrol parameters
of the hub units and the data transmission system. A
microcomputer (g PU Timer+RAM/ROM) 17 is composed of a
microprocessor énd a timer as its peripheral circuit, RAM
and ROM which stores control program.

An I/O register circuit (I/O-REG) 18 of the
microcomputer 17 is used for input of hardware component

state, timer values of the timer circuits and for output



27 for direct control of hardware but the details are omtted here.

The LAN transm ssion control circuit 15, the register 16, the I/Oregister
circuit 18, the hub state control circuit 12 and the mcroconmputer 17 are
connected to a mcroconputer comon 2Is 23. The tim ng of the hub
units is controlled by the hub state control circuit 12. This timng
control wilfobedirzapt acomtirokfef rhagdvaré|izt. the Glétahbssaracomitheder of
the transm ssion-line-control-right and the transm ssion-

| i ne-contr chereght acquiring timng. The no-signal state exceeding the
time of timng signal TAKL is detected followng data frame fromthe upper
stream si de hulfhenLAN tFansmisisdon @dntrofeicfimcudd 45 ,a thenmegistexal Tkd
from the timer circuit 8 by the significant signal detecting circuit 6.
On the ot hetehatie L)@ pegistenl cita@ibtol8| hthéi htlagstatgnadbnrsdI is
detected by the tiner circuit 9 and the timng signal TifT is output. The
control sigeitteint 12 candt tite ibcsbsbpabetr DY atrécovhnddtéd ade active by
the timng signal TifT so as not to exceed the no-signal tinme of the

| SC8802/ 3 ShitHeEsmpater castmen sh@saR3is generated from a preanbl e signal
generator 20, the control signal S7 of the gate circuit A7 is made active

and output to trhe thwkingoBEFDRhRURUD uhitsCalt contiodled by thle thd gate

circuit ¢ and the control signal S5 of the gate circuit
state control circuit 12. This timing.control will be
explained referring to FIG.3. FIG.3 shows the transfer of
the transmission-line-control-right and the transmission-
line-control-right acquiring timing. The no-signal state
excéeding the time of timing signal TAKl is detected
following data frame from the upper stream side hub unit.
This detection is performed as a timing signal Tkd from
the timer circuit 8 by the significant signal detecting
circuit 6.

On the other hand, the no-signal state of the timing
signal TifT is detected by the timer circuit 9 and the
timing signal TifT is output. The control signal pag from
the hub state control circuit 12 is made active by the
timing signal TifT so as not to exceed the no-signal time
of the IS08802/3 Standard, a preamble signal is generated
from a preamble signal geéenerator 20, the control signal S7
of the gate circuit A7 is made active and output to the
hub common bus 5, the control signal SCj of the gate

circuit Cj and the control signal S5 of the gate circuit



28 A5 are made active and output to the ports by the TRCV-j and to the
downstream si de by the transceiver circuit 2. Wiile retaining the
transm ssion-line-control-right , a flag becones active as the timng
signal TAK1. From this point of time,the preanble signal is returned to
the upper streamside hub unit as a |2§sponse signal of receiving the

transm ssi ofs | ARE - k4 r b tivddnd L6RESHE to EhEBbrts MPepné hereeyr Ol
signal S2 of the gate circuit A2 becones active, the preanble signal on

the hub congpd tHUghe dSwstddn!SiddhyPRRE ELLEEGRDYEE éiﬂ&@it 2.
transm ssi on-l-i-ne 3L by the transceiver circuit 1. When t he

transm ssion Cgﬁ&i@' ré'tﬂﬁhlhgt ghal ngiagxhﬂ&ss%ﬁaﬁﬁeaﬁbh‘é%olt-ﬁghrtanSm ssi on

approval contr starts prea signal output to Port i's dut when

the contr anﬁ? <§§ﬂe§’f ,g%, Jale &ké%u%ort - Eq,_cc;dve The

| SC8802/ 3 term n connected to det ects no-si gnal on

Ejgt?asi‘ ?gﬁia Jl:lgi? el ve ?E‘lﬁ%ﬁ%ﬁ ?Eélt;&)%éa_@?jﬁé USI ng t gﬁ% ?r\gr;r&ggagne
o S8l o Bt a%f@“é%%afé,%ﬁ%m#.éé Lo, pnen e
88?:){1? on ?ﬂgé%"s‘?hg %rgér;!f Ei%e-éé %%%f-ng L&) theg%é%a%?ges: Snal
and the datg, [IAM® i re't%é’e%otn 31 A%t dSH Y GHd LU AR d he

A2 becomes active, the preamble signal on the hub common

bus 5 is output to the upper stream side signal

transmission line 3L by the transceiver circuit 1.

When the transmission control right retaining flag

becomes active, the transmission approval control starts.

The preamble signal outéut to Port-1l is cut when the

control signal SCl of the gate circuit Cl is made non-

active. The IS08802/3 Standard terminal 50 connected to

Port-1l detects no-sigﬁal on the signal line and is able to

output data frame. |

In FIG.3, when one data frame is received through the

Port-1l and using this data frame as PI1l, detects the input

of RIN via the transceiver circuit 22, and when the

control signal S7 of the gate circuit A7 }s made non-

active and the control signal SB1 of the gate circuit Bl

is made active, data frame is ocutput on the hub common bus

5 from Port-1l changing to the preamble signal and the data

frame is'relayed to all ports, the upper stream and the



29 downstream By the transm ssion approval control, the transm ssio
Is given to Port-1, Port-2, ... and data franes are rel ayed

approval

repetitively.

the transm ssion-line-control-right . ﬁyen conpleting the transmssio
l'i ne approval control the hub unit retaining the transm ssion right

t he upper s
t he no-signa stat
A2 and the
t he ot her

preanbl e |s
transn153|o

TAK1 fromthe owWnstream
When the co

ing the control signal S2 of the date circu

i n tive.
hag SQL prearﬁ‘}i§ ﬁ%in;fs 1'geurfp"fftpLité'cfﬂﬁs'lheciﬁ)bo:r'; t?’v\hen' t%ned

n

FIG 4 illustrates the delivery and transfer timngs of

n
puts

Antyt the duRsnSaTLA ABotlen! domRel el |1 nes in

it
On

]%:a(a;ggg %.pordl ng to the
|ne (%%rlt%er :% acquiril ng Sequence descri bed above, data

frames foll owi ngrat 191&§€§£Ee§'gﬂ | @iy {a@geaxadtesasf ENgshifhQoog! 0Nl

e ¥ con propaga I on

I 7 Of A7
and the con{}'trh(rﬁo s gna %meg?ht‘%: g&?éexe%l?rc%é Whﬁn”%%ﬁg%%é\;gf} Q:%tel ve

detecting t

circuit

7,

common bus

of the

gat

aéles%n? g mg}oq{ Cet & fr atmi?a]tb ycc;[nhc 051 gruﬂ‘ ' %G}ﬁ';[ ur?:l. nueft% %{’f‘}%

1% SPRTOM omﬂbtrean1are out p

S e Rt dr @‘%ﬁ%eréﬁ AR SR o

are rel ayedéo tq_'e u er, stream

side s1gn§i(¥ransm1s51on lines in the no-signal
state by making the control signal S2 of the gate circuit
A2 and the control signal S5 of the gate circuit A5 non-
active.

On the other hand, the preamble signal is output to
the ports when the preamble is output to the hub common
bus 5. According to the transmission-line-control-right
acquiring sequence described above, data frames foliowing
the preamble signal are received after the timing signal
TAK1 from the downstream side + control delay +
propagation delay time. When the control signal S7 of the
gate circuit A7 is made to non-active and the control
signal S4 of the gate circuit A4 is made active by
detecting the receipt of data frames by the significant
signal detecting circuit 7, data frames received from the
downstream are output to the hub common bus 5 and relayed
to the ports. Further, when the control signal S3 of the
gate circuit A3 becomes active, signals from the

downstream side are relayed to the upper stream side.

|ng
hub
al 'S3
i de



30 FIG5 illustrates the timngs for the transm ssion-

| ine-control-right transfer in the nost downstream side hub unit and

no-si gnal detection in each hub unit. Wien the transm ssion approval
control is conpleted, no-signal is out3ut to the downstream side. The
transm ssion-1ipe-, .cootrol-right -transfer-signal delivery response from
the downst reame‘gf;dé F'S'S'é‘ﬁf%?\? §e&hﬁytﬁ-ﬁ‘énﬁ'ﬁn¢%§ $hen franspissigning t he
timng signa], TAK2 fromthe timer circuit, 10, the .

transni ssi o -’r‘?‘h—eq%{ﬁ? TEIPRRt tranghamdn 1ty mestdawmaiirenn jside On
t he ot her hg‘& the preanble js output on the hub common bus 5. The tiner
circuit 11 ARLE |Apd (prreigral fetegiien oin teach Jydp unitaihen

downstream sj de signal, transm ssion |ines and the

transni ssi onct$ nx 183190 ARPTIERL GRATERL ot s toempleted, roretgralnal
nsl . FIG6 illustrates the transm ssion ri %ht transfer timng fromthe
nost downst reuRYRIEE kR the tdewns Freany piden s The teanspigsdanrlimea- f or
the transfer of the transnission control_right to the uppernost stream
side hub urfrEERL IR iceranstemEignah. érltzéﬁemmérempamlﬁqom tihe hub
units 101 - 104 output the preanble signals to the upper stream and the
downst r eam SR¥MEEREaMh SidR) s (gPenIiFed thintthe tining signah PARR: s
acquired. If_the preanpble signal is received as the significant signal
from the upfemEikhekimine sianak (TARR (from rtheittimer @gigcuitalo,
transm ssion-line-control-right retaining flag i s nade

the transmission-line-control-right retaining flag is

made non-active.

On the other hand, the preamble is output on the hub
common bus 5. The timer circuit 11 detects that there is
no signal on the upper stream and downstream side signal
transmission lines and the transmission-line-control-right
is acquired at the timing of the signal nsl.

FIG.6 illustrates the transmission right transfer
timing from the most downstream side hub unit to the
uppermost stream side hub unit for the transfer of the
transmission control right to the uppermost stream side
hub unit and avoidance of contention. After the Tnsl hour,
the hub units 101 - 104 output the preamble signals to the
upper stream and the downstream over the.Tnsz hour to
inform that the transmission right is acquired. If the
preamble signal is received as the significant signal from
the upper stream while outputting tﬁe preamble signal, the

transmission-line-control-right retaining flag is made



31 non-active and sending of the preanble signal is stopped and the
signal input fromthe upper streamside is relayed. Thus, the contention
bet ween the hub units is avoided during the Tns2 hour and data franes
following the preanble fromthe uppergg;t stream side hub unit are

recei ved by each of the hub units. en incorporating two separate data

transni ssi OfonSHHtdRFe IaHd SUMIiHY lof e $Huin OfsigriiialSs tPedpised
downstream si de signal transm ssion lines 3R, 4R and relay of signals from

the downstr i@ Hhe sAlghaAUlinPa T dM) tHEe upffd 'dllrSinldeSS P rd NGy O] ©
circuit A5 and the control sSignal S3 of-the gate circuit A3 non-active for

the most  dewhs! " 4Na Yoitditidn Bettied & Hile it t:.rsa'h‘%mﬁfé&n

equi prent and t e upper stream side signal transmission line of the hub

uni t | ocat el ng &HP AP Hout! BRNfta (iRl Fo1d@hidgd N SSi on
equi pnent are connected to the downstream side signal transm ssion |ine of

that hub uUnigreamMie deldin BB HPUIHJIAAE Xl *Hiklié”ii&b &GS &b the

transm ssion-line-control-right -transfer-signal and after performng the

transm ssi OQ%Q%WBPgC‘HMP'of 3R G Ghilthe,

transm ssion-line-confrol-right -transfer- signal to the downstream side

and mekes the GRNLE OdneshSoRh %oéwshgegﬁéstéla&eattﬁéneaﬂséﬂsncontrol

signal S3 of the gate circuit active, the signal sending cut to the

downst ream ghdgeand itdtd 'l Yund, Yhesistilihd 'AMdilfmardowrsteram side are
rel eased and-significant signal from

downstream side signal transmission lines 3R, 4R and relay
of signals from the downstream side are cut by making the
control signal S5 of the gate circuit A5 and the control
sig#al S3 of the gate circuit A3 non-active for the most
downstream side hub unit of one of the data transmission
equipment and the upper stream side signal transmission
line of the hub unit located at the uppermost stream of
the other data transmission equipment are connected to the
downstream side signal transmission line of that hub unit.
When the most downstream side hub unit received the
transmission—liné-control-right -transfer-signal and
after performing the transmission approval control,
generates the transmission-line-control-right -t:ansfer—
signal to the downstream side and makes.the contr91'
signal S5 of the gate circuit A5 and the control signal S3
of the gate circuit A3 active, the signal sending cut to
the downstream side and the relay cut of signals from the

downstream side are released and significant signal from



32 the downstream side transm ssion systemare led to the upper stream

si de. FIG7 is a systemdiagramillustrating the construction of data
transm ssion systens which are dual systens of the first data transm ssion
system FIG8 is a diagranlillustratigg the connecting state of mutual
signals between the hub units of the safd data transm ssion systens and

FIG9 il ustyial efoalk S eddifsnfitd Sidd a{fﬂ&?i% Jed X the

reconstructed to avoid abnormal points In theé systens. :
exanpl e of St e data transm ssion systenms reconstructed using
normal conponént elenents of the data transm ssion equipnment partially

i ni b I I Ot S, h . 11;.-. #15 hub units
conpri se the curien] ESH' Sybbell\lionan 1ifystiaBingitne T 100 T
SLaran oS\ Ellstad R U et Wead s AR W didd R Hde Hod ',

current use system becones a_ nor .a new nsm SSi _on S
comosec, b difnd 2 Wb WIS, ol S A e e e L
on 123 D i, I ARG Y e S e B 551001
Syter o g AT S T L e 722 P e
transmission systems and FIG.9 illustrates an example of
the data transmission systems reconstructed to avoid
abnormal points in the.systems. In this case, one example
of the state of the data transmission systems
reconstructed using normal component elements of the data
transmission equipment partially containing abnormal
points is shown.
In FIG.9, #11 - #15 hub units comprise the current use
system and #21 - #25 hub units éomprise the standby system.
In FIG.9(a), when, for instance, #11 hub unit of the
curient use system becomes abnormal, a new data
transmission system is composed by #i2 ~ #15 hub units.
Thus,'the standby system is used when the current use
system becomes abnormal. ﬁurther, if any abnormality
occurs on #23 hub unit of the standby syftem or on the
signal transmission line between #23 and #22 hub units and
#21 and #22 hub units are separated, two systems of the

#12 through #15 hub units and the #21 and #22 hub units

system are incorporated in one unit according to the



33 sequence described above. Shown in FIG 9(b) is an exanple when the
#11 and #12 systemwere incorporated in one unit with the #22, #23, #24
and #25 system as an abnormality occurred on #13 hub unit of the current
use systemor in the signal transm s38on |ine between #12 and #13 hub
units and #21 of the standby system was separated as an abnormality. In

the exanpl esafQuhcenNdeker®bad abboe#21l and #22 systemis the upper stream
systemand in'the exanple shown in FIG 9(b), the #11 and #12 systemis the

upper stream spgh&Min FIdIdWI( Qs idd ESidn1Rs whed B #aRi gf14 he

systemin the state shown in FIG 9(b) further becanme abnormal. Under this

state, as #l¢sebfl #éreliRcHPbbEatBECihNchBCun2RCUithNEha! #22,agoBNe
separated dala transm ssion system the data transm ssion system

comprising §34 afid2ga828vatdsl aBNdn'ahnBihiatitiSolBrkla da! 15" AERM SSion

system conpri sing units are equivalent to t state where

they vere [ykipetel Bag" BArabed bBeoBGelhlor LA LAESE1GASES. (Vo sets of

hub units o ata ransm ssi on system are nutua connect ed. To

construct syghy gyl o§ahay thaNBELASEA" #TYShEHP 415! pubSuffkY LEAUKHIIo0 add

a construction 1n _ € Signa transn155|on I nes 4 are
Cobect ool By BRILARY FuROR° e peShish Y R A BE R D 2

the example shown in FIG.9(a), the #21 and #22 system is
the upper stream system and in the example shown in
FIG.9(b), the #1l1 and #12 system is the upper stream
system.

FIG.9(c) illustrates a case when #25 of the system in
the state shown in FIG.9(b) further became abnormal.
Under this state, as #14 and #15 hub units were in the
operating state as the separated data transmission systemn,
the data transmission system comprising #11, #12, #22, #23
and #24 hub units and the data transmission system
comprising #14 and #15 hub units are equivalent to the
state where they were further incorporated in one unit.
In these éases, two sets of hub units of the data
transmission system are mutually connected.

To construct such dual data transmiss%on systeqs, it
is only required to add a construction in which two sets
of the signal trahsmission lines 3, 4 are selectable by
control signals SL1l, SL2 through switches SW1 and SW2 as

shown in FIG.8 to the example of the hub unit hardware



34 configuration shown in FIG2. FIG 8 shows this state, for instance, by
regardi ng the upper side as the current use systemand the |ower side as
the. standby system The control signals SL1, SL2 are output fromthe I/O
register circuit 18. Under the state gging two sets of data transm ssion
systens as the current use systemand the standby system points that
becone abnocpmfignratpenasbdwnhiln HIGL2.or FE&gBashbwanshisskseatei ngsrxrare
managed. It becones possible to conmonly retain these information by
nutual | y exdhatgnog,nbyszggardinghther appeei viteC ascthe bhrrent esehub

unit, the LAN control circuit 15 and the mcroconputer 17. To maintain the.

entire systsgstpar ahtothecleonervheidpans thet Btahdbyusiysted. tPResi gnal
transm ssion lines of the current use systemand the standby system

become abnotontroli s§ghalsi BLAY BDRTRIreCoURPAENEreheFRAt I/0 egisthessi bl e
to achieve it in the sequence to unify the two data transm ssion systens

into one sysieguiiti 19.! VOnd&L£! EhefsEaté clsin§etRdlsdyPase @aggal input
lines and two sets of current use and bypass signal output |ines by

changi ng overahbamsWibh kpetswist a8 SHE earS¥RtOhskNeyltbm WRi! thas the
upper stream and the down stream side signal transnission |ines. In

2 o ], pbicaniibebideciblomit Euyfodiganl oo o

are sel ect egubi #niB8 B¥Ps¥ghh1#ELanshiski6n X 2HBLCaEOMANLGE! G PED)
becomes possible to commonly retain these information by
mutually exchanging messages by the transceiver circuit 14
of the hub unit, the LAN control circuit 15 and the
micrgcomputer 17. To maintain the entire system operation
even when part of the hub units or the signal transmission
lines of the current use system and the standby system
become abnormal using remaining normal component elements,
it is possible to achieve it in the sequence to unify the
two data transmission systems into one system using two
sets of current use and bypass signal input lines and two
sets of current use and bypass signal output lines by
changing over them with the switch SW1 or SW2 of the hub
units as the upper stream and the down stream side signal
transmission lines. ‘

In FIG.9(a), transmitters 115, 117 and 112, 11; shown

in FIG.8 are selected in the #12 hub unit. Further,

signal transmission lines 111, 113, 116, 118 are selected

in the hub unit #22. In the example shown in FIG.9(b),



35 the signal transmssion lines 111, 113, 116, 118 are selected in the
hub unit #12 on the contrary to FIG 9(a). Also, the transmtters 115, 117,
112, 114 are selected in the hub unit #22. In case of FIG9 (c), the

i nput/output signal transmission linegsare simlarly selected but the

expl anation wll be omtted. The present invention is not restricted to

the enbodi grat sigratr thefisabs¥tohullingsapplli cabBe na6,omlig awe a radio
comuni cati on system but al so applicable to both mnred comuni cati on

system and ggié68bdCOATYRECRUbOANiY $li2NoaAsthe sbgbehrir €8SEISSOAA)l.i nes
bet ween hub units. Al t hough the hub units are described as

concentr at oASsopf theUtehnbai gtagks1is,t he7abaye, enbadaganselecteds in
possi bl e to divert general use cheap products or to use progranmable gate

arrays, etcthéhpbibepabtegpd .t orh né2gs abe Fielgipey £ thgi tnpetfesepubed
above. According to the present invention described above, it becones

possi bl e tOsaﬁﬁéﬂrEk&ﬁ&mi&éiéh”Ezhéanaﬂbs§hﬁﬂ1a£19h§eméatéa|bﬂ% &néi ngl e
syst em even units of star-shaped data transm ssion system are

arr anged atex91§H§£§sH {98 baNsmi tted. 36 What
Is clainmed is; . data transm ssion systen1character|zed in that it
The present invention is not restricted to the
embodiments described above but is applicable not only to
a radio communication system but alsc_applicable to both
wired-communication system and optical communication
system as to signal transmission lines between hub units.
Although the hub units are described as concentrators
of plural terminals in the above embodiments, it is
possible to divert general use cheap products or to use
programmable gate arrays, etc. that enable it to integrate
hardware logic as described above.
According to the present invention described above, it
becomes possible to perform the realtime transmission
right control as a single system even when hub units of

star-shaped data transmission system are arranged at

dispersed locations.



is equi pped with plural sending and.receiving control systens of which
plural term nals having data franme sendi ng and receiving functions are
connected to ports of hub units in §65tar-shape, - the hub units of
pl ural sending and receiving control “systenms are connected w th signal
transm ssi on | i ne®hatand claimerd igf; t he plural hub units controls the
approval of the transm ssion at a _certai'n point of tinme to enable it to

transnit data framed CatporfFHsFien Fedsonahttrctesireaty thet i

prescri bed sequence. . 2. data jransnission systemgcharacterized in that
it is equi pped i ?ﬁ‘_”p‘?%er‘g“gén%#‘hrga aﬁan%é“ ia\#?iﬁe%o’h‘f’fr& cog;%‘g?gms of which
plural term nal %E[E@%I?Q%#j%gcf\rgﬂfrals%ggﬁﬂ% Hal 8R! M €10 Hpct i ons are

connected to por ub units 1n a star-shape, the hub units of plural
sending and recRhMifg LHRNeeki St GRBcRLsns GRcebaikednERtBeports Ioe Si gnal
transm ssion |ines, and a relay control means to enable It to send data
frames sent outhubr ypiks desiar sfareshaneal to any signal transmission lines
ot her than the signal transnm ssion |line applicable to the sent data

frames, enable to r&tCapvPheritsef PLUFRS F0CERY PS FEPLFERS SR EPYnal

transmssion line,to other signal,tr.aasnissi |ines via the ports,of the
hup i e and attYetels ars, copnafled VR BiSRal branaifadddh HlRaRY afa VL |

send data frames frou Leeené PhaIRORE Nthiles’ BbAGLSLL %EhEm%PJJai b 2
prescribed sequence. 3. A data transm ssion system according to claim 2,
characterized i nreN@kahimissi@dULENE GakthlinAhodtASE Bime' to enable it
to.transmit data f?ames to ports from corresponding
terminals in the prescribed sequence.
2. A data transmission system characterized .in ‘that it
is equipped with plural sending and receiving control
systems of which plural terminals having data frame
sending and receiving functions are connected to ports of
hub units in'a star-shape, the hub units of plural sending
and receiving control systems are connected together with
signal transmissioﬁ lines, and
a.relay contro; means to enable it to send data frames
sent out from a desired terminal to any signal
transmission lines other than the signal transmission line
applicable to the sent data frgmes, enable to relay the
:da%ﬁ'frames~fecé£ved from the-said signal transmission
line to other signal transmission lines via'the ports of
the hub units and at a certain point of time, énable one
of the hub units to send data frames from tHe
correspondinghterminals to the ports in a prescribed
sequence. -
3. A data transmission system according to claim 2,

characterized in that it is equipped with at least 3

RE 0 Hlfsl | I!lf |



37 sending and receiving control systens and each of the hub wunits is
further equipped with a confirmng neans to receive the

transm ssion-line-control-right -transfer- signal show ng the

transm ssion-line-control-right for sﬁfrting the transm ssion approval
control and at the point of tinme when conpleting the control of

transm ssi ogendipgouald releivial eontroindyetemd ahd @&EchS oENthie®ub
control-right -transfer-signal to another signal transmssion |line at the

downst r eam uafest @ sC Fafrither Hpped @ithhe coAksFnsHigOmean3e teont r ol
transfer signal wth a precedi ng dowmstream hub unit and to confirmthat

the transm gaceivel taeCetahenikisdbn-13nkt-20atebledibhem-thlasteker stream
side hub unit to the downstream side hub unit or vice versa. 4. A data

transni ssi OR1gH sheMRERORG BﬂetEr&h@hﬂk&onﬁhfﬁéﬁééﬁtf&ﬂ—f{?ﬁﬂatfcﬁ?Ch of
hub units is tfurther equipped with a neans, after sending

transm ssi OBtartifig- €8t tehnkhdlkioh! & B?:f:%'irai' eBaltrb? bhe dewpakream
signal transm ssion line, to supervise the confirmation of delivery of the

transni ssi OpolihkCogORina! whibfNbombiaR3he! theStoRRkol 8F Eband \i%%%ﬁam si de
for a prescribed tine and if thefe is no response, stop to sen

transm ssi ogpprbivat; CoRt £8l ablahko "s[aﬁ&%&'i-: 8! @Bahsmig88dogRabhe hub unit
abandons the transn155|on | ine-control-right and generate the state

wi thout thecbh@pel-£sgAl- Lepansearlignalll 0B 46OtRELVEIgnaNd then. -
transfer the transm ssion-
transmission line at the downstream, and to confirm
delivery of the transmission line control transfer signal

' with.a preceding downstream hub unit and to confirm that
the fransmission-line-control—right- is transferred from
the upper stream side hub unit to the downstream side hub
unit or vice versa.

4. A data transmission system according to claim 3,

" characterized in that each oflhub units is further
equipped with a means, after sending the transmission-
line-control-right -transfer-signal to the downstream
signal transmission line, to supervise the confirmation of
delivery of the transmission-line-control-right -transfer-
signal from the downstream side for a prescribed time and
if there is no response, stop to send the transmission-
line-control-right —transfer-signal . and when the hub
unit abandons the transmission-line-control-right and
generate the state without the transmission-line~control-

right tentatively and then, transfer the transmission-

T



38 line-control-right again fromthe upper streamside hub wunit to the
downstream side hub unit. 5. A data transm ssion system according to claim
3. or-4, characterized in that the term nals have the sending and

receiving function specified in the |S§§802/3 Standard, the

transm ssion-line-control-right -transter-signal is a no signal of

significant lghgecgﬁgg{){g_e_ggbhgw cha:mef &e&;@l‘%%'gnﬂﬂ%);mtgfdgaﬁ&st andard

and the response o ansm ssion-TI ne-con rmg -transfer-signal

sent from &gggzggc?ﬁgi agwggpgagﬁegghgggﬁggiﬁé;gg confirmed by the preanble

signal or the rame o € sal : ( 6. A data transm ssion
LT o T M Vs U el 0 RIS, 0
(T anem ssi R FFRECERAEPA IR bhar The ERminers BRvesEAressrdtas 8hd: ne
dounst r eam SPRELVERg EPREF AR nFRerbRiptnts Bhe E0RRDETAI BBShedrec The
transm ssi ogﬁap roval . cont r(_)h‘ sends thf_l S%gOZ%Ba S%angla[d data, fré)m t he
port to the Upp&af STPEEH P tHE GORREPL 5T THE2BFHeF ~St9B&h ot 2
o mput 1 roh ThERRHOEE SLpabelSrnE tEns ere bAFOLRWinaCE S ot relay (1
to the porty. odinfe2i8ndl A8 LAS" 0018V SEMMEST Lh " Bnl CrSLE0NES of

the transﬁission-line-control-right 4transfer—signal sent

from the succeeding downstream hub unit is confirmed by

the preamble signal or the data frame of the said standard.

6. A data transmission system according to claim §,

characterized in that the hub unit which received the

transmission-line-control-right -~transfer-signal does not

relay it to the port pf the hub unit and the downstream

side signal transmission line and instead of it, sends the

preamble signal of the IS08802/3 Standard to the port of

the hub unit and the upper stream and downstream side

signal transmission lines of the hub unit, starts the

transmission approval control, sends the IS08802/3

Standard data from the port to the upper stream or.the

downstream or the upper stream and downStFeam after

changing it to the preamble signal and even when a signal

is input from the upper stream or the downstream side,

. does not relay it to the port.

7. A data transmission system according to claim 5,

A



39 characterized in that a hub unit that has not the

transm ssion-line-control-right relays a signal train of the |S08802/3

St andard received fromthe upper streamor the downstream hub unit to the
reverse side signal transmssion lin 9reI ays the franme signal of the

| SO8802/3 Standard to all ports and inSerts the preanble signal to each

port so that |l t& Qe t#]ﬁ:p 44 éi]%ngl 44 (_petvveen franmes
specified i r?lﬁéi ISC:‘I'B%O(.t;_t/'.I%1 St andaaf 'S uno:"E géel%era ed.” %r@})\ dat a

LS <51 OB AUl LR o1 4R, LIP3 RO Sgh |
plurel 1 B I SR IAT.SRD0 S0, R0 ble, Juck ofe e
nes. oMb MR cndlf WP 5 QIR Havdess S A HE T sent out
i gnal 1 andhereiaR s, T R ] S P AL O B8 rrame, relay
Sianai 1 randRCREORYY andtl (R 3 Rt And HEFeRRR (e mreamle cr i n
e o TR 408, Bt i L, BebBee Bl L fomrei s, "
confirm ng q;_%aen%op rs%\gn%id tlirxlnee Ce w%fent e::'abnuebs usrllz'iécs:i.’fied in the
IS08802/3 Standard is not generated.
8. A data transmission sYstem control method, in the
transmission system which is equipped with at least 3
sending and receiving control systems of which plural
terminals having data frame sending and receiving
functions are connected to ports of hub units in a star-
shape, the hubs of the sending and receiving control
systems are connected with signal transmission lines,
a relay control means to enable it to send data frame
sent out from a desired terminal to any signal
transmission lines other than the signal transmission line
applicable to the said sent out data frame, relay the data
frame received from the said signal transmission line to
other signal transmission lines via the ports of the hub
units and at a certain point of time, enable one of the
hub units to send data frame from the corresponding

terminal to the ports'in a prescribed sequence,

a cohfirming means provided In each of the hub units,

Iy



40 to receive the transm ssion-line-control-right -transfer- signal
showi ng the transm ssion-line-control-right for starting the transm ssion
approval control and at the point of time when conpleting the control of
transm ssion approval, it is able to gend out a transm ssion-I|ine-
control-right -transfer-signal to another signal transm ssion line at the

downstream @b kBeciRBCitha! teaNemikdioarline-coa tdell-¥eghtot-tilddsfer-
transm ssion line control transfer signal with a precedi ng downstream or

upper stregfhhdl Ushéwdng éﬂeceﬂahgmggﬂénthfnénaaﬁﬁsﬂ-ei}%htn_efor
control-right "is transferred fromthe upper stream side unit to the

downstream gidetinh ¢hk! thn%hQ%s!%hsﬁ reRdl contrBlaBhd ats¢pervise the
delivery of the transm ssion- |ine- conFroI-rlght -transfer-signal fromthe

downstream palifle BF thmeURREh %b&@i@tih@e the' cénted! Blfed;rtah@ﬁlafs&%
sendi ng out the transm ssion-line-control-right -transfer- signal to the

dounst T eam QeptBGadnpSt. 36 88TL5kaNend! GRASH! $bfankiba g ket here 15 no

response, sto Send e transm ssion-line-control-ri gh

-transfer- Sbgﬂiko%—rlgh%ha%%ﬁhgfbieg;gﬁaﬁhaﬁot oBHBr UBifnsyper vi ses the no

signal state on the sifgnal transm ssi I ne and when significant signa

on the S'gn%Eahgﬁﬁéghéﬁ'iﬁrh'Q% %h%paowﬁg%rhaﬁ g %h@nﬁbpﬁﬁnE%E%bﬂg time

speci fied in advance is apsed, acquires

trans”1ss'OgolheﬁfigﬂIEﬁE ragfiveﬁfngf @hé'gﬂéﬁéﬁﬁgéléh”flﬁ@ngontrol

transm ssi on-11ne-control -
transfer signal with a preceding downstream or upper

stream hub unit and to confirm -that the transmission-line-
control-right 4is transferred from the upﬁer stream side
hub unit to the downstream side hub uﬁit or vice versa,
and

a means to supervise the delivery of the transmission-
line-control-right -transfer-signal £from the downstream
side or the upper stream side for a specified time after
sending out the transmission~line-control-right -transfer-
signal to the downstream or the upper stream signal
transmission line and if there is no response, stop to
send the transmission-line-control-right -transfer-signal ,

characterized in that the hub unit supervises the no
signal state on the signal transmission line and wpen
significant signal on the signal transmission line stops
and the no signal continuing time specified in advance is
elapsed, acquires the transmission-line-control-right ,

sends a significant time long transmission-line-control-

Ty



41 ri_'ght retaining signal to the upper streamand the downstream and even
if a significant signal is input from the downstream side when sending the
transm ssion-line- control-right retaining signal, disregards it and when -
a significant signal is input fromthg;upper streamside, stops to send
the transm ssion-line-control-right retaining signal, abandons the
t ransm ssi orright- aetadgiing rdignalarkb tthe uppenGEirestn eard Hhe uni t
acquires the transm ssion-line-control-right by starting the control of
the transm sdowns tpgamy dndfeeen sifida neignifiranit ceignal i i® impgt from
transm ssion-line-control-right retaining signal. 9. A data transm ssion
syst em cont ridhe rdaevwnstrexorsidy when cdendiy therecitsnesi on-1iwé-a
preambl e signal is used as the transm ssion-line-control-right retaining
signal . 10.contielrtights niretiadimings tsdgnadnt idils sejalids, iith ane when a
transm ssion systemwhich is equipped with at [east 3 sending and
recei ving covkgrolfisyestensigdalvnis hinmpuk afron ethe ngpped astrgamiadaad | ame
sending and receiving functions are connected to ports of hub units in a
star- shapestdpgese tnubsemd the teensgs sish+oRi-vdoiksI{Fght Syst ens are
connected with signal transm ssion |ines, a relay control neans to
enabl e it toresExichidey asigreaie, alsmidons the ntxartkami dibr -l iddvedod sy
signal transm ssion |lines other than the signal transm ssion |ine
right .and the uppermost stream hub unit acquires the
transmission-line-control-right by starting the control
of the transmission approval after sending a significant
time long transmission-line-control-right retaining
signal.
9. A data transmission system control method according
to claim 8, characterized in that a preamble signal is
used as the transmission-line-control-right retaining
signal.
10. A data transmission system control method, in the
transmission system which is equipped with at least 3
sending and receiving control systems of which plural
terminals having data frame sending and receiving
functions are connected to ports of hub units in a star-
shape, the hubs of the sending and receiving control
systems are connected with signal transmission lines,
a relay control means to enable it to send data frame

sent out from a desired terminal to any signal

transmission lines other than the signal transmission line

QLT



42 applicable to the said sent out data frane, relay the data frane
received fromthe said signal transmssion line to other signal

transm ssion lines via the ports of the hub wunits and at a certain point
of time, enable one of the hub units {o send data frane fromthe
corresponding termnal to the ports it a prescribed sequence, a

confirmng npans A 486 dHe GG Hedd Gutiiatl tﬁamé,o,fnﬁ]‘e‘tﬁxé ata

transm ssion-Tine-control-right -transfer- signal show

transm ssi opdJdyle IRl 'l tHY sl didih 1l RE-dn R E S ?ﬁﬁwval

control and at the point of time when conpleting the contro

transmi ssi oy ARP AR a1 iérdzgﬁn&@s%.éxp 1?.% QHla %ﬂé&%}?ss%f)'hl% b

control-right -transter-sign to another signal t m ssi on

downst ream Qi sld1e HRPSlt o rmajf';e%&w i#nvéitq%'dgdﬂé/'oqe yc?m%}fer eam or

transmi ssi on 1ine Control. 1rans Si gha ‘a preceding

) ST e O S ol ST 1 1
d ' . ' ' A . t ' t
SOMTELT ) S U o P L Wb SR S0 L

downstream sidg 8£n£l‘§m§:':9<gﬁx{;ﬁ§%£e ?;gg%ﬁ%%‘;% h«?aéit?e&f L& ﬂﬁb”?u&ifzsr

sendi ng out the transm ssi ransfer-- signal fo the

downst r eam Yo gé%e&%erth%t r&%@sﬂi@ﬁon—tfi%%s—@o%%ﬁ&-!:.ji%taQ-q:xiafnstthe £ is no

response, stop'to
signal showing the transmission-line-control-right for
starting the transmission approval control and at the
point of time when completing the control of transmission
app?oval, it is able to send out a transmission-line-
control-right -transfer-signal to another signal
transmission line at the downstream or the upper stream,
to confirm the delivery of the transmission line control
transfer signal with a preceding downstream or upper
stream hub unit and to confirm that the transmission-line-
control-right is transferred from the upper stream side
hub unit to the downstream side hub unit or vice versa,
and

a means to supervise the delivery of the transﬁission—

line-control-right -transfer-signal from the down§tream
side or the upper stream side for a specified time after
sending out the transmission-line-control-right ~transfer-
signal to the downstream or the upper stream signal

transmission line and if there is no response, stop to

L]



43 "send the transm ssion-line-control-right -transfer-signal |,
characterized in that when adding a new sending and receiving control
systemto the uppernost or |owernost stream of the sending.and receiving
control system a hub wunit cuts to senf signals to the upper stiream and
the downstreamat the initial starting when the power is turned ON, and

after the pLeagl the itradshi¥RiBas18de-conRebl-34 ghitd LithanaFerSsdl@lay on the
signal transmssion |ines at the upper stream side and the downstream

side, when the&pa'gc@e,_sig&fi’,paf_q{?@im ddibitlg fd By *ﬁ%ﬂ&&g&p;ﬁ&ream or

t he downstream releases the cut of signal sending to stream and

down stream.sede bl PUALrbPUY ¥Rl Yoo thd Bbebfibht 831diRARLY Se i de

signal transmssio en the transm s I ne-contr ht

signal  traismssto e whe T SEFSh fgnt
| ovar most SFraaRn BEr FAR KERAUEST MR SeoR T St ot sl R el | 7

2 2SO LR GB0ua] oAy oA e IRUISLERA Sidtamtold (i3 (N

transm ssion-Tine-contro as a hub uni t¥Fpositioned at t upper nost
stream and ndi.ng . ecei vl C 0 t tQ the

upper nost O?@?aﬁgix %wergﬁosbgsﬁpgg%agf %?ﬁétggﬁdlgﬁéganggg gﬂg‘\ﬁ E‘gs control
system by starting new  ransm ssiopn._cycle. .11, A.data_transs ssion
System mil { EHFESRIgR o Ehigy 22ERR, PheCBrRERt yaikape r RGO PRERE L o dat a

transm ssi on stens each of which is.equi pdi vvi.thag_l Pl al sendi.n% and

up%%vzse significant signals’'on” the sign ransmissio
lines at the upper stream side and the downstream side,
when there is a significant signal input from the upper
stream or the downstream, releases the cut of signal
senéing to the upper stream and down stream side, relays
input signals to all ports and the reverse side signal
transmission line, when the transmission-line-control-
right -transfer-signal is received from upper stream side
as a hub unit of the lowermost stream, performs the
transmission approval control and if there is a
significant signal only from the downstream side, acquires
the transmission-line-control-right as a hub unit
positioned at the uppermost stream and adds a new sending
and receiving control system to the uppermost or the
lowermost stream of the sending and rece%ving con@;ol
system by starting a new transmission cycle.

11. A data transmission system multiplexing method
characterized in that in two separate data transmission

systems each of which is equipped with plural sending and

YU



44 receiving control systens of which plural term nals having the data
frame sending and receiving functions connected to the port of each hub
unit _in star-shape, the hub units of the plural sending and receiving
control systens are connected by signgal, transm ssion |ines and the

transm ssion approval control is perforned so that at a certain point of
tinme, one ofrddwiwiiny dordtdolindgstdnts cMakiidh tplwedld thadndi ddbethdving a
corresponding termnal to the ports in a prescribed sequence, the data

sending to tiife KRS REE dSflSigNald ddauisning i fiihdtivha ebidectdqnal -
relay fromthe downstream side are cut for the nost downstream side hub

unit of one tdftHdpaitilcE ladin Huld Rt D s tasisHapd hcHe MAib Sddgen si de
signal transmi ssion line of the hub unit |located at the uppernpbst stream

side of ot heyf ditfed gIARAN Sftidihg it PBASLGEHY ISIRESP Syt nstd eam si de
signal transmssion line of the hub units and receiving the

transm ssi ORsdiRetel Wy | sildrl) tddrititiiddficd AxlesfNhd AT performing the
transm ssi on approval control by the hub unit, the

transni ssi 0%ﬁ%i?a¥t§gﬁga§§#r?aI téﬂ@cﬁ.[]g.s d?é&%m&éﬁ e a%%%gm si de

I s generated, t g cut tot wnstream si de and t si gnal

relay | cul daiRdiie NP LAt (S SF YA i YAiGans o) gnal s

fromthe downstream’si ata transm ssion system are relayed to the ports

that are confefiil D Udnd Uatd Mine AL | ArAULDIHY ity HUbA Uy WO

separate data
to the ports in a prescribed sequence,

the data sending to the downstream side signal
transmission line and the signal relay from the downstream
sidé are cut for the most downstream side hub unit of one
of the plural data transmission system, the upper stream
side signal transmission line of the hub unit located at
the uppermost stream side of other data transmission |
system is connected to the downstream side signal
transmission line of the hub units and receiving the
transmission-line-control-right -transfer-signal and
after performing the transmission approval control by the
hub unit, the transmission-line-control-right -transfer-
signal to the downstream side is generated, the data
sending cut to the downstream side and th signal Felay
cut from the downstream sidg are released and significant
signals from the downstream side data transmission system
are relayed to the ports that are connected to all the

upper stream side hub units and thus, two separate data

T L]



45 transnission systens are incorporated into one system 12. A data
transm ssion systemnultiplexing nmethod characterized in that in two sets
of data transm ssion systens which are conposed of a separate current use
data transm ssion systemand a standby,gdata transm ssion system each
of the data transm ssion systems is equipped with plural sending and
recei ving cotrapsmigsions systemgl arel ineorporhted§ ihite saedisygtand
receiving control systens have the data frane sending and receiving
functions andl@re X oiafext Eexhnsmipmsion ofydtdm il SipYeing tmdtihddpe, t he
hub units of the sending and receiving control systens are connected by
si gnal transpghasacherimed dndthat dh gwoeckbtisnofi dataoseankmiBeiphur al hub
units is enabled through the transm ssion approval control to send data
franes from systemssphidhngréceompabetioofha pephtats carRefitCuisBedata

sequence, the hub units have two sets of current use and bypass signal
i nput and cutrensmilssiendspypamsandgaaktattibyt data tRensRRPSEishl 8g8tand
downstream si de signal transmssion lines, the current use data

transni ssion sysash icf thed datisltnansuidsdifod By stdnL s EefiifPel with
transm ssi on system becones abnormal for disconnection of sone of the hub

units of theplunaleséndiagsyndepeaeivrifgstentkolr agsekasion line, the
systemis changed over to the standby data transm ssion
plural terminals of the sending and receiving control
systems have the data frame sending and receiving
functions and are connécted to ports of hub units in a
star-shape,
fhe hub units of the sending and receiving control
systems are connected by signal transmission lines and
at a certain time, one of the plural hub units is
enabled through the transmission approval control to send
data frames from ;ﬂcorrespgnding terminal to the ports in
a prescribed sequence,
the hub units have two sets of current use and bypass
signal input and current use and bypass signal output as
the upper stream and downstream side signal transmission
lines,
the current use data transmission syste? is used usually
and if the current use data transmission system becomes
abnormal for disconnection of some of the hub units of the
current use system or the signal transmission line, the

system is changed over to the standby data transmission
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46 -~systemand further, if sone of the hub units of the standby data
transm ssion systemor the signal transm ssion |ine becones abnormal,
normal hub units and signal transmission lines of the current use and-
standby data transm ssion systens are connected each other using the
bypass signal input and bypass signal odput of the hub unit and thus,
two sets of the dafidhl WANAIMHr, if D6HELBE AR WY Hhiltl GOMSYStem

and the data transm ssion function is maintained. '
standby data transmission system or the signal
transmission line becomes abnormal, normal hub units and_
signal transmission lines of the current use and standby
data transmission systems are connected each other using
the bypass signél input and bypass signal output of the
hub unit and thus, two sets of the data transmission

systems are united into one system and the data

transmission function is maintained.
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