MULTISPUR FIELDBUS BARRIER ARRANGEMENT The present invention relates to a fieldbus
isolated coupler better known as a fieldbus barrier forming part of an intrinsically Safe (IS) system for
supplying power and/or signals into hazardous areas, and in particular to a multispur fieldbus barrier
arrangement for supply of power and/or signals to a variety of different devices within an IS
environment. In addition to the provision of simple fieldbus barrier devices for use in supplying an IS
field device operating within a hazardous area, multispur fieldbus barrier arrangements are known
having a trunk connection means for the connection or a trunk connection bus, and offering a plurality
of spur outlets through which any appropriate number and variety of remote field devices can be
supplied and/or addressed. In such known systems, a variety of fieldbus barrier devices are provided,
commoniy with each one providing harder protection for a piurality of spur outlets, However, such
known systems and arrangements prove disadvantageous and limiting with respect to matters of cost

and ease of use and particgiaclyrsherR HIE DDBISH B ARRIERC NRRIASGE Pight have to be located
within a potentially hazardous environment, In particular, such devices require extensive wiring
connections which can lead to unnecessary size and complexity and iabour-cost issues and the
number, type, and gBeneraI size of the enclosures required can also prove problematic and limiting.

Should any chaHgeB/Esair <t By G bEra Jini St Biat &8 YRIBE L5415 t5N98WeSdown the
fieirib:As trunk. Afsddusdelirtitap reptacement earfigsitisecaibk SffadjEemtschaniel shorts and can

require, depen@Gﬁp%_ﬁ%é%?iﬁﬁqm%%ﬁmé RhibraBasticas emdrenpentl, gas.cliearance for full

power disconnecm)n. E@r sent invention seeks torprovide for a multispur fieldbus barrier
arrangement haUhYR4V 53 BOET RndUAN GG AN GERRIMET ROEFRRY/R §'APY Sispect of the
present inventidn theredsyppbd vidizdea nistgiges fiettbusrbEs riewamamgemedbralditg trimk connection

means and in which @a&fuef & RIHBIY efdbR4IB derRenNeeted f9 theatihrk M \Ragriar aad surge protector
devices, Wheregiwef-:-dagh barrier device comrglgshes a removably m untedcfino ular unit arranged for

plug-in connectisi ts THS TraRR By HeANY b F RARN SRS S E8nARLHERSJ'S %(5’?)%\%% for a

nonhazardous éomfiactiognts are known having a trunk connection means for the
connection of a trunk connection bus, and offering a plurality of spur
outlets through which any appropriate number and variety of remote field

devices can be supplied and/or addressed.

In such known systems, a variety of fieldbus barrier devices are provided,
commonly with each one providing barrier protection for a plurality of spur

outlets.

However, such known systems and arrangements prove disadvantageous
and limiting with respect to matters of cost and ease of use and particularly
where the multispur arrangement itself might have to be located within a
potentially hazardous environment. In particular, such devices require
extensive wiring connections which can lead to unnecessary size and
complexity and labour-cost issues and the number, type, and general size
of the enclosures required can also prove problematic and limiting. Should
any changes/repairs to the system be required, it becomes necessary to
power-down the fieldbus trunk. Also, surge limiter replacement carries the

risk of adjacent-channel shorts and can require, depending on the specific



The provision of the barrier device in the form of a removably mounted modular unit assists Greatly in
reducing the wiring, and overall size of the arrangement and, in particular, use of the aforementioned
flameproof connectors in connecting to the trunk allows for the advantageous use of a multispur
arrangement within a potentially hazardous environment. Advantageously, the trunk connection,
modular barrier units and surge protectors are disposed to be mounted onto the support means of the
system. In particular, since the support means can comprise a hack plane, advantageously, the surge
protectors can be removably mounted within the arrangement and without requiring neither removal of
power from the trunk nor removyal of power to theﬁ&ur on which the surge protector is mounted. In

accordance with"8REEEFEEE St tHEIRIENEHIAT fY ATl 8PraRGBMEAT L8R HERRE Fedundant

modular barriedéfeviveegtiits.arranged for interconnection to spur outlets associated with a failed unit.
In particular, the redundant modular barrier device can be arranged for interconnection to such spur
outlets of the faH%ad unit in @ manner responsive to an indicati?r_l of failure of the failed unit. The
invention can furtﬁé)rrﬁ?g\r}ltdg\ﬁeonn{f)& Areanstar 8‘6'nﬁdﬁﬁr?d? et'(s,BHﬁaééi 7'orfHE Fedundant modular
barrier device @f@n@rerspur\ordlésy antpasicengr; 'esyhnnodulaiimbaggeranit can be arranged to
provide protection for 3 plurality of spur outlets.

According to a first aspect of the present Invention there is provided a
multispur fieldbus barrier arrangement having trunk connection means and
in which each of a plurality of spurs is connected to the trunk by barrier
and surge protector devices, wherein each barrier device comprises a
removably mounted modular unit arranged for plug-in connection to the
trunk by means of a flameproof connection so as to provide for a non-

hazardous connection.

The provision of the barrier device in the form of a removably mounted
modular unit assists greatly in reducing the wiring, and overall size of the
arrangement and, in particular, use of the aforementioned flameproof
connectors in connecting to the trunk allows for the advantageous use of a

multispur arrangement within a potentially hazardous environment.

Advantageously, the trunk connection, modular barrier units and surge
protectors are disposed to be mounted onto the support means of the

system.

In particular, since the support means can comprise a back plane,
advantageously, the surge protectors can be removably mounted within
the arrangement and without requiring neither removal of power from the
trunk nor removal of power to the spur on which the surge protector is

mounted.

In accordance with one aspect of the invention, the multispur arrangement
can include redundant modular barrier device units arranged for

interconnection to spur outlets associated with a failed unit.



Yet further, removably mounted trunk surge protector devices and/or removably mounted terminator
devices can be provided and including flameproof connectors. According to another aspect of the
present invention there is provided a fieldbus barrier device arranged to he removably mounted in a
multispur fieldbus barrier system and between a trunk connector and spur outlets, and comprising
flameproof connector means for connection to the said trunk of the system. Advantageously, the
flameproof connector means comprise plug connectors arranged for the removable mounting of the
fieldbus barrier device, Further, the fieldbus barrier device can include plug connector means for
connection with surge protectors of the rbultispur fieidbas barrier system. Yet further, the fieidbus
barrier device can be arranged to be mounted by said flameproof connectors to support means of the
multispur fieldbursfzeatitetzsy stenradhictiecameoivprise raibadk vitanzn b slowdddee &ppreciated therefore

that the fieldbu%@q&hg@(mwggwﬁm&pgpm@r@gwydﬁmgvgm%rm%-in device. The present
invention can therefore advantagﬁtj)usz allg%for an \é} |<1jle pIu and play" solution to the provision

of an appropna‘i% RARTHS S AIBLISHRRR \L/ircegf fjn pur fieldbus barrier arrangement
and which can readily provide for redundancy within the arrangement. The modular plug-in fieldbus

barrier deviceswlh@eﬁaéwc%ﬂokmiwxbFeowatgéraﬁoteﬁesr@éﬂfand&mg@@iﬂw@ce of the device, and
likewise the overall’ sc){stem a"_‘ranggment is likewis %en adc
connection of t undant modular barrier device units to the spur

outlets.

In particular;, each modular barrier unit can be arranged to provide

protection for a plurality of spur outlets.

Yet further, removably mounted trunk surge protector devices and/or
removably mounted terminator devices can be provided and including

flameproof connectors.

According to another aspect of the present invention there is provided a

fieldbus barrier device arranged to be removably mounted in @ multispur
fieldbus barrier system and between a trunk connector and spur outlets,
and comprising flameproof connector means for connection to the said

trunk of the system.

Advantageously, the flameproof connector means comprise plug-
connectors arranged for the removable mounting of the fieldbus barrier

device,

Further, the fieldbus barrier device can include plug connector means for

connection with surge protectors of the multispur fieldbus barrier system.

Yet further, the fieldbus barrier device can be arranged to be mounted by
said flameproof connectors to support means of the multispur fieldbus

barrier system which can comprise a back plane.



The whole system can therefore be readily tested, and appropriate adjustments and/or replacements
made as required, before full installation, As regards the location of the multispur unit within hazardous
areas, it is considered that it can be readily mounted within a Zone | environment whilst still allowing
for live disconnection/reconnection. Also, when compared with the current art, the overall volume of
the enclosure, and indeed the number of enclosures required, is vastly reduced having advantageous
cost implications. Through the lack of manual input in building the system, and in particular removing
the need for extensive wiring, the overall system is found to be more reliable and any required
replacement of a barrier device can be achieved without disconnecting power or requiring gas
clearance. Likewise, any spur surge protector insertion/replacement/removal, and/or any trunk surge
protector insertidrsineplddenmeepreciamebthamdoe dhgttermiredoumBertienepieeeament/removal, can be

achieved while thg, systemrenains-wriingmbsdrvsitom isdescribed further hereinafter, by way of
example only, with reference to the accompanying drawings in which: Fig. 1 is a plan view of a

conventional mu ..spur fieldbus barrier arrangement; Fig. 2 is a similar block diagram offering the
same functionalitye ax ehen oihRntidsucdutheasfy el vankigeorfivldbay dprany effeditvaccording to an

embodiment of the PrarepliventiRnaRdtkFids 3 IS sIBHEH Btk schemaiissdiagram illustrating a
multispur fieldbys girangement aseorcine ie aneier cimbodiment.of the present inyention.

which can readily provide for redundancy within the arrangement. The

modular plug-in fieldbus barrier devices can be easily and quickly mounted

as required and so maintenance of the device, and likewise the overall

system arrangement, is likewise enhanced.

The whole system can therefore be readily tested, and appropriate

adjustments and/or replacements made as required, before full installation.

As regards the location of the multispur unit within hazardous areas, it is
considered that it can be readily mounted within a Zone 1 environment
whilst still allowing for live disconnection/reconnection. Also, when
compared with the current art, the overall volume of the enclosure, and
indeed the number of enclosures required, is vastly reduced having

advantageous cost implications.

Through the lack of manual input in building the system, and in particular
removing the need for extensive wiring, the overall system is found to be
more reliable and any required replacement of a barrier device can be
achieved without disconnecting power or requiring gas clearance.
Likewise, any spur surge protector insertion/replacement/removal, and/or
any trunk surge protector insertion/replacement/removal, and/or any
terminator insertion/replacement/removal, can be achieved while the

system remains working.



Turning first to Fig. 1, there is provided a plan view of a typical conventional sixteen spur fieldbus
barrier system arranged for connection to an input trunk, and for provision of output signals on sixteen
spurs. As wili be appreciated from the discussion below, the sixteen spurs are divided into groups of
four, each of which is provided with a signal from a four-spur barrier. As illustrated in Fig. 1, there is
provided an Exe terminal block 1 and associated trunk surge protector 2, and Exde safety flameproof
switches 3 each of which feeds to a respective one of the four-spur barriers which in turn have outputs
connected to four spur outlets which are also fed by way of respective surge protectors 5 and terminal
blocks 6. Each of the four-s{gur barriers 4 is assaociated with a securgj cover 7 serving to prevent

access to, and FEMBVATBIOME d6RHEEOANTRAL NEERRRHAIRY 1R fRITERPIRESHitkhes 3, Also
provided conneetddrefahaenter hitiae Bioskipnaitardrimatog uiinit\@nidrhe actual external wiring to the
spurs for the remote devices 10 leads from the respective terminal blocks 6. Also internal wiring and

trunking 11 is provided for connectiop between.ext?rna|twirinrqf.leﬁjhceJ é eatrrunk and the terminal block 1
and wiring 11 id ketid8 B}%Q/i\é'éeév 13t BSTRECHER A NEERRHE (SrmnarBiotK 1 and the safety

flameproof switefiesBrieirther internal wiring 12 is provided for feeding from the flameproof switches 3
to the barriers 4 and internal wiring 14, 15 provides for connection between the barriers 4 and the
terminal blocks 6 and also the surge protectors 5 and the terminal blocks 6. Also, each of the surge
protectors 5 is féd. diriscilyibyi lHhvebextie miiabveinmefEBias thasteatediuastivilbiey sgspriediated, the terminal

block 8, trunk spge B[Qt%‘&h?t’iSE‘W%WW&%5’{1@%@'@%@5’%@%\6&8%@0{81%“0”5 11las
¢}

illustrated are provided within a separate enclosure 20. The remainder of the system comprising the
four-spur barrietS 4o FUSBL YR SRYE [PStBERSKs F'nd terminal biocks 6, and of course the

associated internal wiring and elements of the external wiring 13 and intern& wiring 12 as illustrated, is
provided withingggseparate main KBelostkendtic diagram illustrating a multispur fieldbus

arrangement according to another embodiment of the present invention.

Turning first to Fig. 1, there is provided a plan view of a typical
conventional sixteen spur fieldbus barrier system arranged for connection

to an input trunk, and for provision of output signals on sixteen spurs.

As will be appreciated from the discussion below, the sixteen spurs are
divided into groups of four, each of which is provided with a signal from a

four-spur barrier.

As illustrated in Fig. 1, there is provided an Exe terminal block 1 and
associated trunk surge protector 2, and Exde safety flameproof switches 3
each of which feeds to a respective one of the four-spur barriers which in
turn have outputs connected to four spur outlets which are also fed by way

of respective surge protectors 5 and terminal blocks 6.

Each of the four-spur barriers 4 is associated with a security cover 7
serving to prevent access to, and removal of, the connection without
deactivating the flameproof switches 3. Also provided connected to the

terminal block 1 is a terminator unit 8.



As discussed previously, a variety of disadvantages arise in relation to such known systems not least
of which is that removal of the various devices, and in particular the four-spur barriers 4 requires gas
clearance and/or a power-down. Also, the use of the multiple flameproof switches 3 is found to be
expensive and bulky. in particular, the extensive internal wiring and trunking 12, 13, 14, 15 (as
illustrated) disadvantageousiy necessitates the employment of wire, cable, two-ferrules per wire, and
associated heatshrinking, trunking support, rows of terminal blocks, din rails and din rail supports
which all serve to exaggerate the complexity and size of known arrangements. High labour costs are
experienced in fitting the various mechanical parts of the system, in particular the din rails, and for

stripping the wird¥ eRMplise e eMIES T?eﬁlesﬂ?Hﬂ%ﬁﬂtﬂ?é&ﬁ?@tﬁrﬂ?é(ﬁﬁ?%}ﬁaﬂ% all associated
with the extensiverwitirgraspidcistatedningigrldckAfy rdgqainect clEngascandatatikiegachieved on a live

basis and the figldpyg;has f9-ke RowaEsdsdanee el vl &Ry s VoSiR thfpIam imwhich the

hazardous environment is found, Any required replacement of the surge protectors 5 will require

disconnection JERREY M AHY ]craé}ﬂé("é{ 'ﬁgkld'f SR HIRE RN AL RS PGNP BEY $8Ruired
repracement ofttie tetmknsu tgecprotactor2 walletydilére eithef gagaieamnfehetisoctarnettion of the

power. Also, it i, ¢ GeSsity Ak daerdp vE LK AQRARIH SRS IPERiIf-AES shanged by different
personnel as compared with the remainder of the wiring is leads to additional cost, and

complexity and §‘§Eﬁy P ARV WG ks> RIS, ?éﬁ’élfé’ TRANSEH88 RSt W]eeeBr%\ﬁsmn of
redundancy withartieesatramg éngeterithirsttdtodkia $lend also the surge protectors 5 and

the terminal blocks 6. Also, each of the surge protectors 5 is fed directly
by the external wiring 13 as illustrated:

As will be appreciated, the terminal block 8, trunk surge protector 2,
flameproof switches 3 and associated wiring connections 11 as illustrated

are provided within a separate enclosure 20.

The remainder of the system comprising the four-spur barriers 4 and
associated surge protectors 5 and terminal blocks 6, and of course the
associated internal wiring and elements of the external wiring 13 and
internal wiring 12 as illustrated, is provided within a separate main

enclosure 21.

As discussed previously, a variety of disadvantages arise in relation to such
known systems not least of which is that removal of the various devices,
and in particular the four-spur barriers 4 requires gas clearance and/or a
power-down. Also, the use of the multiple flameproof switches 3 is found

to be expensive and bulky.

In particular, the extensive internal wiring and trunking 12, 13, 14, 15 (as
illustrated) disadvantageously necessitates the employment of wire, cable,
two-ferrules per wire, and associated heatshrinking, trunking support, rows
of terminal blocks, din rails and din rail supports which all serve to

exaggerate the complexity and size of known arrangements. High labour



Turning now to Fig. 2 there is provided a schematic block diagram of a multispur fieldbus barrier
system according to an embodiment of the present invention. Again, a trunk surge protector 22 is
provided along with four-spur barrier devices 24, each associated with four surge protectors 25 from
which extends external wiring of spur outlets 210 to the remote located field devices on each of the
sixteen spurs. A terminator 28 is provided, and externai wiring 23 from the trunk arrives within the
system, by way of the trunk surge protector 22. The complete system is provided within a single
enclosure 30 and each of the trunk surge protector 22, the four-spur barrier devices 24; spur surge
protectors 25 and terminator 28 are provided in a removab[é_ymounted by WagBof plug-in connectors to

a carrier 32 whfdy CaH SEFRFTEE 50ERINERE FBF (Y Ao IB GtRiTR - PREBREKPRAS S Includes the
predefined eledtripattoriaethiodibetilse it doonjmrenth asiltestratethbargtitrefebyirsmoves the need

for the eXte“SiW?e\é\@@'ﬂaEQH@tHbQ%‘BY@WQE&'t@BﬁﬁB%SaWPE@%%&H%%t‘i*?'@ use of flameproof
connectors 29, i.e connectors arrarl'l ed to Hrr_ov' e for a non-hazardous connection, for connection of

each of the barfierdaVicdd 20 ftn tHe St iartd wiring 23, the system itself can advantageously
be located in a hazardous area as required. The trunk surge protector 22, and terminator 28 can

likewise be proiiedciua-iugrim fashiaRraY WRKOhERR lamapelceaBrcA AR illustrated to the
carrier 32 W|th%utI gg‘rpqgca)gltlgl agethe regglr d level of at lﬁ%‘#ec on(? 1 safﬁntg. pﬁ\iltn rnatively however,

. owered-down, which ively sto n .
the terminator 28 can’be provi as anintegral par(i of thé bac piane carrier le overall size of

the enciosure Mhﬁé%hﬁ@édﬂmﬁwim@,@ﬂéﬁﬁﬁ%@oré%rgﬁwéltﬁﬂrmmwhpared with that
employed in comesiigeabeysiants sughl asdilustid@tedindeitbrlof the spur and create a

risk of adjacent-channel shorts. Further, any required replacement of the
trunk surge protector 2 will require either gas clearance or disconnection of

the power.

Also, it is a necessity that the four trunk-to-barrier connections 7 are
changed by different personnel as compared with the remainder of the
wiring and this leads to additional cost, and complexity and possibly down-

time for the system.

Also, there is no scope for the provision of redundancy within the

arrangement illustrated in Fig. 1.

Turning now to Fig. 2 there is provided a schematic block diagram of a
multispur fieldbus barrier system according to an embodiment of the

present invention.

Again, a trunk surge protector 22 is provided along with four-spur barrier
devices 24, each associated with four surge protectors 25 from which
extends external wiring of spur outlets 210 to the remote located field
devices on each of the sixteen spurs. A terminator 28 is provided, and
external wiring 23 from the trunk arrives within the system, by way of the

trunk surge protector 22.



Another important point of advantageous comparison between the present invention and the prior art
is clear from the comparison of Figs, 1 and 2 and, in particular, the respective trunks 13 thereof. Within
known systems such as that illustrated in Fig |, the trunk 13 is, as mentioned, connected to the
connector 1 by way of jumpers or other appropriate means, in order to provide for yet further trunks 11.
which, in turn, are connected to the Exed switches 3 The switchable trunks 12 are then, likewise in
turn, connected to the barriers 5 by way of the intermediate Eke trunk connection 7. Such prior art
systems therefore require at least duplication and in some cases triplication, or more; of the trunk 13 in
order to provide appropriate connection to the multiple barriers 4. Turnin now to thp?f)resent

invention, and tHifARtPARER %’ﬁmlﬁmém‘ﬁ?@gld‘éﬁ‘ﬁyﬁ&@‘?twﬂ'%‘fﬁl BRI HpParent that only
one connectiortie thentrunkg3psotequirezi?, The finovvision lodthertdenicssizye ppotestog?.2 and its flame

proof connectogs &Qﬂ@m%@%9{986P%é%r@ﬁré(?lﬁé@%”é‘?@n‘i%&%l;V H%%%E’EWB&'S required for

feeding all of the harrier devices 24 illustrated in Fig_.2. importantly, and as will be appreciated, the
harrier devices"¥ M PHELBFROLTIRGE B’r@tééf&re?éztl"i’JIﬁ'ﬁhsﬁ?@eCBPa‘?é%Ff’é‘%ﬁ?&afé‘?mmator 28 can

likewise be reaftiytherminveel arstleraplaced in a plug-in/plug-out manner whilst maintaining the required
degree of safety and without requiring any down-time for the system, nor gas clearance, and without
requiring only specific m nual oper tlfgns other than removal and reF{JIacement of the modular barrier

units 24. Turni @%B\ﬂfﬁ? Bl 34HBRMRES RGNS GIEW 8 FARRETEIRBSANTER (B the present
invention and similapreféreasdnsirateal stul thiosetfpuamh previthsslyearefentplopatkidime, two (or it

readily could bg,mRsehaRBAFRE FAHEES A% akeRIQVided each arranged for the removable mounting of
two or more multi-spur barrier devices 24 and their associated spur surge protectors 25. Connection

between the carriers 32 so as to effectively achieve a uniary back plane is achieved by way of a
flameproof jumpepatanHichtiserendedues of dapingreohnectierdy Wayiof- fRameetens connectors 29

engaging with arranged to provide for a non-hazardous connection, for connection of each
of the barrier devices 24 with the external trunk wiring 23, the system

itself can advantageously be located in a hazardous area as required.

The trunk surge protector 22, and terminator 28 can likewise be provided
in a plug-in fashion by way of the flameproof connectors 29 illustrated to
the carrier 32 without compromising the required level of at least "Zone 1”
safety. Alternatively however, the terminator 28 can be provided as an

integral part of the backplane carrier 32.

The overall size of the enclosure 30 of the embodiment of Fig. 2 can
therefore be greatly reduced as compared with that employed in

conventional systems such as illustrated in Fig. 1.

Another important point of advantageous comparison between the present
invention and the prior art is clear from the comparison of Figs. 1 and 2
and, in particular, the respective trunks 13 thereof. Within known systems
such as that illustrated in Fig.1, the trunk 13 is, as mentioned, connected
to the connector 1 by way of jumpers or other appropriate means, in order
to provide for yet further trunks 11 which, in turn, are connected to the

Exed switches 3. The switchable trunks 12 are then, likewise in turn,



sockets vvithin the carrier 32 and which could otherwise be occupied b y a terminator 28; one of which
is illustrated in the right side carrier 32. Any appropriate number of carriers 32 can then be connected
in series 50 as to provide for any appropriate number of spur outlets from the fieldbus barrier system of
the present invention. As a further advantage of the present invention, an appropriate degree of
redundancy can be introduced into the system by operation of a selection of one of the
modulartieldhus barrier units 24 as a redundant unit Such redundancy can readily he introduced Into
the present invention, and as illustrated In the embodiments of Figs 2 and 3, in view of the modular
nature of the fieldbus barrier units 24 in particular. Further, controlled-connectivity can be provided
between the reBeMRHENIR PERITRE SHAY NRYS BTG SS 18 puf SUtlits 10 associated with the
failed barrier uribi24easaequired. The failed modular barrier unit 24 can then be readily and simply
unplugged without requiring power down or gas clearance for thereby simple replacement by way of a
replacement barrier unit. As can he further appreciated, the surge protectors 22, 25 of the invention

can be readily rRPARPHRROHLRTEG RO WHERBFFalfdioftREGIAR A'4H8 §98 @ rminators 28 can
be introduced, reswveb iratpiacedras apprOpsibtendulih in codenission \ofl thepsysteiatevhilst the system

is live. The moqylar haieStileNariee Yaliss4 allows for repiacement without the requirement for
disconnecting any other barrier devices and the "plug and pray" soiution of the present invention

greatiy reduces the time that personnel need to be present on-site and any further extension to the
system such adillustratetvniththefereneettm Vg ti8ncandthpelifmimasdd embodiment

provided by Fig.2, it will be immediately apparent that only one connection
to the trunk 23 is required. The provision of the trunk surge protector 22
and its flame proof connectors 29 advantageously provide for the sole
interface to the trunk 23 that is required for feeding all of the barrier

devices 24 illustrated in Fig.2.

Importantly, and as will be appreciated, the barrier devices 24 and indeed
the surge protector 25, trunk surge protector 22 and terminator 28 can
likewise be readily removed and replaced in a plug-in/plug-out manner
whilst maintaining the required degree of safety and without requiring any
down-time for the system, nor gas clearance, and without requiring only
specific manual operations other than removal and replacement of the

modular barrier units 24.

Turning now to Fig. 3 there is provided a plan view of a further
embodiment of the present invention and similar reference numerals to
those found previously are employed. Here, two (or it readily could be
more) separate carriers 32 are provided each arranged for the removable
mounting of two or more multi-spur barrier devices 24 and their associated

spur surge protectors 25.

Connection between the carriers 32 so as to effectively achieve a unitary
back plane is achieved by way of a flameproof jumper 30 which is arranged

for grouping connection by way of flameproof connectors 29 engaging with



without requiring power down or gas clearance, and the ready introduction of an appropriate degree of
redundancy likewise allows for live repair relevant within the system. In particular the invention
advantageously employs the use of flameproof connectors 29 rather than screw terminals as found in
conventional systems, and indeed rather than the use of flameproof switches 3 as currently known.
The carrier 32 provides a simplified and secure alternative option as compared with the large amount
of wiring arising in the current systems and the use of live pluggable surge devices without disturbance
of the functionality of the system provides a further advantage as does the use of the carrier board or
back plane device for the redundancy functiona ; b‘inOf the system. It should of course be appreciated

that the inventiSAGESOIYERI SRR HISE déean RB fOHEG GG rtSoRRIERES §AdPIhat any appropriate
configuration otenmdhdarrfizl buresbaréiahniss| st stead énadreneghors dand irdead.carrier boards can be
provided as required and in offering an appropriate degree of Intrinsic Safety protection, Yet further,
and with particular reference to Fig.2, while a total of sixteen spurs is provided by way of four barrier

units 24 other d%f?]‘fl@ﬁPéﬂBHgtﬁrBLPérﬁ’&f PhoEIE FordxiisHId e SRGRFIEHR PRSI be provided
which itself offexs the sixideiaruipytaspuesr@téwo indeierfuapits ootilet He prothddiettcls offering eight

output spurs. Any-gapligaratios isegeillgas vequied. CLAIMS: 1,A multispur fieldbus barrier
arrangement for connection to a trunk
As a further advantage of the present invention, an appropriate degree of
redundancy can be introduced into the system by operation of a selection

of one of the modular fieldbus barrier units 24 as a redundant unit.

Such redundancy can readily be introduced into the present invention, and
as illustrated in the embodiments of Figs 2 and 3, in view of the modular
nature of the fieldbus barrier units 24 in particular. Further, controlled-
connectivity can be provided between the redundant unit 24 and the spur
surge protectors 25 or spur outlets 10 associated with the failed barrier

unit 24 as required.

The failed modular barrier unit 24 can then be readily and simply
unplugged without requiring power down or gas clearance for thereby

simple replacement by way of a replacement barrier unit.

As can be further appreciated, the surge protectors 22, 25 of the invention
can be readily replaced without effecting the whole operation of the system
and the terminators 28 can be introduced, removed or replaced as

appropriate during commission of the system whilst the system is live.

The modular nature of the barrier units 24 allows for replacement without
the requirement for disconnecting any other barrier devices and the “plug
and play” solution of the present invention greatly reduces the time that
personnel need to be present on-site and any further extension to the

system such as illustrated with reference to Fig. 3, can be performed

10



and in which each of a plurality of spurs is arranged to be connected to the trunk by way of a barrier
device; wherein the barrier device comprises a removably mounted modular unit arranged for plug-in
connection to the trunk by means of a flameproof connection, 2. An arrangement as claimed in Claim
1, wherein each modular unit includes plug-in connectors for connecting with surge protectors
associated with the spurs, 3. An arrangement as claimed in Claim 1 or 2, wherein the modular barrier
units are arranged to be mounted onto a support member within the arrangement. 4,An arrangement
as claimed in Claim 3, wherein the support member comprises a carrier, 5.An arrangement as claimed

in Claim 4, wherein the carrier comprises a back plane, 6,An arran%ement as claimed in Claim 3, 4 or
5 wherein the gﬂﬁ]@%ut requiring power down or gas clearance, and the ready introduction

of an appropriate degree of redundancy likewise allows for live repair

relevant within the system.

In particular the invention advantageously employs the use of flameproof
connectors 29 rather than screw terminals as found in conventional
systems, and indeed rather than the use of flameproof switches 3 as

currently known.

The carrier 32 provides a simplified and secure alternative option as
compared with the large amount of wiring arising in the current systems
and the use of live pluggable surge devices without disturbance of the
functionality of the system provides a further advantage as does the use of
the carrier board or back plane device for the redundancy functionality of

the system.

It should of course be appreciated that the invention is not restricted to the
details of the foregoing embodiments and that any appropriate
configuration of modular fieldbus barrier units and surge connectors, and
indeed carrier boards can be provided as required and in offering an
appropriate degree of Intrinsic Safety protection. Yet further, and with
particular reference to Fig.2, while a total of sixteen spurs is provided by
way of four barrier units 24 other configurations are readily possible. For
example a single barrier unit could be provided which itself offers the
sixteen output spurs, or two barrier units could be provided each offering

eight output spurs. Any configuration is possible as required.
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protectors are removably mounted within the arrangement. 7,An arrangement as claimed in any one
or more of the preceding claims and including a trunk surge protector having flame proof connectors
for providing an interface to the said trunk. 8. An arrangement as claimed in Claim 7 wherein each of
the barrier devices is connected to the trunk by way of the said interface. 9. An arrangement as
claimed in Claim 7 or 8, wherein the said trunk surge protector device is removably mounted, having
flameproof connectors. 10. An arrangement as claimed in any one or more of the preceding claims
and including a redundant modular barrier device. 11. An arrangement as claimed in claim 10,
wherein the redundant modular barrier device is arranged for connection to the spur outlet associated
with a failed barrier device.

CLAIMS:

1, A multispur fieldbus barrier arrangement for connection to a trunk
and in which each of a plurality of spurs is arranged to be connected to the
trunk by way of a barrier device; wherein the barrier device comprises a
removably mounted modular unit arranged for plug-in connection to the

trunk by means of a flameproof connection.

2. An arrangement as claimed in Claim 1, wherein each modular unit
includes plug-in connectors for connecting with surge protectors associated

with the spurs.

3. An arrangement as claimed in Claim 1 or 2, wherein the modular
barrier units are arranged to be mounted onto a support member within

the arrangement.

4, An arrangement as claimed in Claim 3, wherein the support member

comprises a carrier.

5. An arrangement as claimed in Claim 4, wherein the carrier comprises

a back plane.

6. An arrangement as claimed in Claim 3, 4 or 5, wherein the surge

protectors are removably mounted within the arrangement.
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12. An arrangement as claimed in Claim 11, wherein the redundant modular barrier device is arranged
for the said connection to the spur in a manner responsive to the failure of the said failed unit. 13. An
arrangement as claimed in Claim 11 or 12, and further including control means for configuring the said
connection of the redundant modular barrier device to the spur outlets, 14. An arrangement as
claimed in any one or more of the preceding claims and arranged for the receipt of removably mounted
spur surge protector devices, 15. A fieldbus barrier device arranged to be removably mounted in a
multispur fieldbus barrier system and between a trunk and spur outlets, the device including
flameproof connector means for connection to the said trunk of the system, 16.A device as claimed in

Claim 15, wher&in thé BRSSP ConRRSIBIMEEARS REARFiSE MIOG SSrRERETE S 4nged for the
removable mouwfting efthénfikidingsabiatids slegic@rotector having flame proof connectors

for providing an interface to the said trunk.

8. An arrangement as claimed in Claim 7 wherein each of the barrier

devices is connected to the trunk by way of the said interface.

9. An arrangement as claimed in Claim 7 or 8, wherein the said trunk
surge protector device is removably mounted, having flameproof

connectors.

10. An arrangement as claimed in any one or more of the preceding

claims and including a redundant modular barrier device.

11. An arrangement as claimed in claim 10, wherein the redundant
modular barrier device is arranged for connection to the spur outlet

associated with a failed barrier device.

12. An arrangement as claimed in Claim 11, wherein the redundant
modular barrier device is arranged for the said connection to the spurin a

manner responsive to the failure of the said failed unit.

13. An arrangement as claimed in Claim 11 or 12, and further including
control means for configuring the said connection of the redundant modular

barrier device to the spur outlets.
14. An arrangement as claimed in any one or more of the preceding
claims and arranged for the receipt of removably mounted spur surge

protector devices.

15. A fieldbus barrier device arranged to be removably mounted in a

multispur fieldbus barrier system and between a trunk and spur outlets,
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17,A device as claimed in Claim 15 or 16, and including plug connector means for connection with
surge protectors of the rnuitispur fieidbus barrier system 18. A device as claimed in any one or more
of qlqlms 15to 17, and arranged to be mounted by said flameproof connectors to support means of a
rnuitispur fieldbus barrier system 19. A device as claimed in any one or more of Claims 15 to 18 and
comprising a modular readily removable plug-in device,

the device including flameproof connector means for connection to the said

trunk of the system.

16. A device as claimed in Claim 15, wherein the flameproof connector
means comprise plug-connectors arranged for the removable mounting of

the fieldbus barrier device.

17. A device as claimed in Claim 15 or 16, and including plug connector
means for connection with surge protectors of the multispur fieldbus barrier

system.

18. A device as claimed in any one or more of claims 15 to 17, and
arranged to be mounted by said flameproof connectors to support means of

a multispur fieldbus barrier system.

19. A device as claimed in any one or more of Claims 15 to 18 and

comprising a modular readily removable plug-in device.



