MULTI SPUR FI ELDBUS BARRI ER ARRANCEMENT The present invention relates to a
fieldbus isolated coupler better known as a fieldbus barrier formng part

of an Intwonsiwabdy Safe (1S) systemfor supplying powepcesh06@iggal s
into hazardous areas, and in particular to a multispur fieldbus barrier

arrangenment for supply of power and/or signals to a variety of different
devices within an IS environnent. In addition to the provision of sinple
fieldbus barrier devices for use in supplying an IS field device operating
within a hazardous area, multispur fieldbus barrier arrangenents are known
havi ng a trunk connection neans for the connection of a trunk connection
bus, and offering a plurality of spur outlets through which any appropriate
nunber and variety of renote field devices can be supplied and/or

addressed. | n sucMULDTAPENS FEREDBHS/BARSIFEROARRANGEMENRI ri er devices are
provi ded, commonly with each one providing barrier protection for a
plurality of spur outlets. However, such known systens and arrangenents
prove di sadvantageous and limting with respect to natters of cost and ease
of use antthparéiaitliavéntiomhesietdshe afibldbap ol stletiangemerietidragldwibght have

to be located wthin a _potentiall rdQ Vi ron In particul ar,
such devi &€ ?ﬁi%}i’?ré‘eéfgréﬂg‘igv%a%‘)}[laﬁgzg %?flﬁ (aﬁreﬁst@ﬁhfqread to
unnecessagypSlyigg @dwerc@rﬁnmoe&ﬁgne@nﬁolr@bgwm@@baé s&iem gadictiRe tounber,
type, and general size of the enclosures reqU|red can al so prove

pr obl emat MUTEFRET ¢ PYH 2 TEH AT N EHRYCRNEA GEBP e TVt 3 Y/RE S@i‘@isem be
required, td b \J%%@iw@s dTRARAE BEVICLO WRPPEN A8 Wit dBYS btk Al SO,
surge limter cenment carries

the provxsmn of simple fieldbus barrler 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 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 fieidbus 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. Shouid
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



ri sk of adjacent-channel shorts and can require, depending on the
specificcharacteristics of the particular environnment, gas clearance for

full powewodvezrenecti on. The present invention seeks tecpagBiesing a
mui ti spur fieldbus barrier arrangenent having advant ages over known such

arrangenments. According to a first aspect of the present invention there is
provided a nuitispur fieldbus barrier arrangenent having trunk connection
means and in which each of a plurality of spurs is connected to the trunk
by barri efhaimetesintige opitioe earioeul deen\demmeleges irleaahch &riudrpateari ce

conpri sesyabemmyapl y nounted nodul ar unit arranged for plug-in connection
to the trunk by neans of a flanmeproof connection so as to provide for a
nonhazar dous connection. The provision of the barrier device in the form of

a renovab i | St r (e i he wiring,
and over allr?{e g? ‘%’%I“ES nﬁg}gﬁ %%%%em%%ﬁ ri%nr%ggtlrsﬁéﬁtﬁ'leﬁo%ﬁ%%gigg t he

af or enent eoaedefmleambpr vgf adveamiage0ower knavoneedt amgngentehés.t runk al | ows for
t he advant ageous use of a nuitispur arrangenent within a potentially

hazar dous envi ronnment. Advant ageously, the trunk connection, nodul ar

barri er uArctsdandtosafiget qupeiceof thepearsentlirsjeosied therd s provideeida ont o t he
support neans of t system | n particular, since the support nmeans can
conri se BBaeR et B Br s e i Grbegud ety
renovabl yirmatdheshoni éfha plurbityadty souge ietdnrasttedtd frotrun@my bam@rnei t her

renoval of power fr%mthe t runk nor _rermv%l of power to the spur on which
t he surgea Eép&q BIIZO pgtommcga, wherein each barrier device comprises a

removably mounted moduiar 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 muitispur arrangement
can include redundant modular barrier device units arranged for

interconnection to spur outlets associated with a failed unit.

(]



In accordance with one aspect of the invention, the nuitispur arrangenment
can include redundant nodul ar barrier device units arranged for

i nt er conngotpwn2tAospur outl ets associated with a fail egcurigb®v/@afoki cul ar,
t he redundant nodul ar barrier device can be arranged for interconnection to

such spur outlets of the failed unit in a manner responsive to an

i ndication of failure of the failed unit. The invention can further provide
control neans for configuring the connection of the redundant nodul ar
barrier device units to the spur outlets. In particular, each nodul ar

barri er u@é{;aﬁ%{%étﬁé F%&%B&&X{ggrﬁrﬁc}n idd 00k b9 Brledr@l i ty of spur

outlets. fur r, re y noun surge protector devices
and/ or r embg@bhyectinmtedutresmimatibets dévhe ézilasamnibén prroended and i ncl udi ng

fl amepr oo;es%gﬁgiggttgraﬁ i&éﬁ; ‘Bffoﬂ‘&%h&ea téefrai@g%&t_ of the present invention

there is pr us barrier device arranged to be renovably
nmounted in a nuitispur fieldbus barrier system and between a trunk
connect or_.and spur outl et and conpri sing fl proof conpnector neans for
Connect | o 't M {HREOL: ETise PV ERCOLYE Brenadoh P alediy Ve t ne 11 amepr oof
connect or comratsion@fphesedphdgoonddcloharacr amgee uhis tbhee seopvabl e nounti ng
of the fieldbus barrier device. Further, the fieldbus barrier device can
i ncl ude pfPY €Gonnect or neans for connection with surge protectors of the
muitispur fieldbus barrier system Yet further, the fieldbus barrier device
can be arranged 1io be rmuné d Bg X ) _

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

fieidbus barrier device arranged to be 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 multispur fieldbus barrier system.

Yet further, the fieidbus 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.



said flanmeproof connectors to support neans of the nuitispur fieldbus
barrier system which can conprise a back plane.lt should be appreciated

t her ef or ewbhato/2baef i el dbus barrier device can conpri sepaT/gEidboasitogadi |y
removabl e plug-in device. The present invention can therefore

advant ageously allow for an effective "plug and play" solution to the
provi sion of an appropriate nunber of fieldbus barrier devices within a
mul ti spur fieldbus barrier arrangenent and which can readily provide for
redundancy within the arrangenent. The nodul ar plug-in fieldbus barrier

devi ces Cﬁ”srgﬁxclf?ﬁ%iAgkrgggﬂi%éh%‘?é%rmtﬁ% f?eﬁdéx?quégFrF‘eqncfe{Q/‘?ciezé’qn”ai ntenance of

t he devi ce, K overa yStem ar rangemne I kew se
enhanced. cdmeriahei mosysirepadignrearhevaflomdudrén deddel y test ed, and appropriate
adj ust mrents and/ or repl acenents nade as required, before full installation.

As regards the location of the nmultispur unit within hazardous areas, it is
consi der et@iht Ipatsdrit icaantben caathdrgfore aavedtagebhsly dlodofur dn effwdtihvenment

whi | st stLIII al | ovyi ng f'og. I itvechdi sconnect. on/ recon.ngcti or?). Alfso, when
conpared Wi't'R APt r PRIRECRP TERECRTIONAT 2N SR RIPR 6FE PHEOS & osur e, and

[ gdeed t heteldbob ®aroér i&mté&writasﬂ Eﬁﬂutitiléﬁdr, %élsFuaEbk?eﬁmHﬁi@@tnhavhm

advant ageous ,cost i ications. Thro t la of manual input in

bui | di ng PHIENSSAR E3AT XrRIOVIFEIRF rRRu iy SHBVD AGE AR WS Tor T ikt ensi ve

Wi ring, thedvarslb-isfEIEnd safreureyicesRen My €adilgl drabh & criytmanytddequi r ed
repl acenent of a barrier device can be achieved w thout disconnecting power
or requir PRECYHELL PRASITRRINEEIRIGEY the fpvisuPne Ui issh BieegYde!

i nserti oniyRBHASSERHEMNEATDY dlkewdR0dHarBY. trunk surge protector

i nsertion/replacenent/renoval , and/or any
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 aliowing 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 overail 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.



term nator insertion/replacenent/renoval, can be achieved while the system
remai ns wor ki ng. The invention is described further hereinafter, by way of

exanpl e owbyoiwdatdior ef erence to the acconpanyi ng dr awi ngeTigB206vW@iiosFi g. i
is a plan view of a conventional mnultispur fieidbus barrier arrangenent;
Fig. 2 is a simlar block diagramoffering the sane functionality as that
of Fig.l but illustrating the nultispur fieidbus arrangenent according to
an enbodi ment of the present invention; and Fig. 3 is a simlar block
schenat i ¢ THAe dgreniion ik isseabehfaherunenegmivert beivibuel exampediit accor di ng

to anot hel}vit‘?\”ﬁ%gé;ljgﬂg@g?Qﬂe%@@orﬂb?ﬁ?ﬂ? dra¥EYs iBNvhikHrning first to Fig. 1,

there is provi an view o ypl cal™ conventi onal sixteen spur
fieidbus barrier systemarranged for connectiont o an input trunk, and for

provi si ongof 1%%2;?‘%@%?&%% E’c%kxfén%itoﬂgf‘m%%’sr -r.fé?cg%ﬂ;jé ba@rappreciated from

t he di scussion e sixteen spurs are diVi into groups of four,
each of whirehgemseptovi ded with a signal froma four-spur barrier. As
illustrated in Fig. 1, there is provided an Exe termi nal block 1 and
associ ated trunk surge protector 2, and Exde safety flanmeproof sw tches 3

each of ich feeds .to respective one .of the four-sp barri.ers which in
Curn haver Buddaros uln e EEBER BPrept Mot Se SR, M4 d by ey
of respecFigve bstiilgstiatioigeticanstspandietdbugiaredndanoeksadzprdiaghoain t he
i WitQE@ security cover 7 serving to
n

f our - spur %@rriers 4.1s assoc%ate
0 nection w thout deactivating the

d, wt
prevent aEEROSTENt AhiPe RiGSGRE MYENtiPRe
fl ameproof switches 3, Also provided connected to the

Fig. 3 is a similar block schematic 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 biock 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.



termnal block 1 is a termnator unit 8 The actual external wiring to the
spurs for the renpte devices 10 | eads fromthe respective term nal bl ocks

6. Al so iwbentwebring and trunking 1 is provided for eoraERbémzifegt ween
external wiring 13 to the trunk and the termnal block 1 and wiring 11 is

| i kewi se provided for connection between the termnal block 1 and the
safety flanmeproof switches 3. Further internal wiring 12 is provided for
feeding fromthe flanmeproof switches 3 to the barriers 4 and internal

Wi ring l4ThaBchrabwxtersal virind inét BWSb‘et’Mr\emhée pariceei§ ldadend the

term nal Hjoﬂﬁ %s%%gg% %antnrﬂg BIOCRE P LA ?@t% d"?ad%ﬂﬂg éJEﬁtrhﬁ%nge bl ocks

6. Al so, eac urge pro eCLoF irec er nal
Wi ring 13!saywldadsﬂora:ped¢ctﬂcm izueitWeebeeapmaécWIahedLB tchﬁwet Eunkmld tbeock 8,

trunk S“r%gmﬁ’cié’i S&?I qu WI! R4 Q9 ikéWS%é%S%Ld%H%npcgét’?é)c%fo?\tt?eqw}@e | ng

connection as i rat are  provi n a separate encl osure 20.
The remai tideterafingingosly $tard ﬂmrmfes,l figmeheodf owitchps 3. bauther sitdnand

associ at ed. sur .prote e nd .of course the

Seeoci at chyimid 95 1BHAOREER TS, Redflt BRI BERER BB o BB e

i nternal warridrg 412«1@91temalsmhagem, 1i5Sproviddsded cmnmdétttmnab@t&mhathe mai n
reviously, a variety of dis tages arise in

encl osure, 21, di ussed

el at: on PETISIER RHDUF Ly SvBAED RGES Piandt oI5t pured RGRAPTS Bridda of L he
various dewd gesinanslotis earA:S@Léa@h dfheeflQuige ppotieckas 15 BIf8d 4ﬂ|rre@ﬂ‘,‘i res gas
cl earance and/or a gome - Al so, the use of the multiple flanmeproof

swi t ches BYitBeetRigat Wires é§p?érf§P§Féat§Hd bul ky. In particular, the extensive
internal wiring and trunking 12, 13, 14, 15 (as

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



illustrated) di sadvantageously necessitates the enploynent of wire, cable,
two-ferrules per wire, and associ ated heat shrinking, trunking support, rows

of term ngbbloaekay din rails and din rail supports whi eoTalB208a5YR6t O
exaggerate the conplexity and size of known arrangenments. Hi gh |abourcosts

are experienced in fitting the various nechanical parts of the system in

particular the din rails, and for stripping the wires, crinping the

ferrul es, heat shrinking the cable protectors that are all associated with
t he ext enstsie avig expgriencdd Inustingtted vianioBis gnedhaniesy pesitgudiridd istarges cannot

3}“: cﬁew'afw {g%?ggfa?\}:ﬁfaldﬁ(?alpsa n%i f%FQtl']ipkbﬁné ltlg?éa gﬁ&%h ﬂﬁ\é)t gﬁe P@Y"’Elegd down,

y sto ant OuS~ €NVt onment i s
f ound. Anyeateqmrrle?nlg lt@@k:ablermntecmd:rstﬂmet SuE gé apsotigedorgh3hai |1 require
di sconnec spu C ri sk of adjacent-channel shorts.
Furt her, Xt%ﬂ? ul '?E‘ rseip)lluace J%aé'g ?he trunk surge protector 2 wll
require elther gas cl earance or di sconnection of the power. Also, it is a
necessity,that the f arrier connections .7 _are, changed by
G 11 or ent Bl coiet cAL et e it e ey S LR s D2 < ARE ShF g and thi s
| eads to adldbbsthﬁaltodmslbowm @@Np ekidhywidnsfquoiseiybstppdawrpiant® for the

rovi si on, of ndancy wi thin the

system 0, re | no sco t

arrangene thtitht? ‘Elusi ﬁ”ﬁf@“mﬁnt *FLH&HP&QWV\FQQH“”@FJEP%CFWE s provided
a schemat tHe QJr@%l@rdtéﬂtﬁbﬁbnS ofill fedld Hspofinddt@hdbTu el ipd G¥stesn accor di ng
to an enbadi ment of the res%wgsl nvention. Again, a trunk surge pr ot ect or

22 i's proUPHEH adIBAETHNEANF STOrisp fFUTHRY iPBY required replacement of ¢

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 biock 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.



devi ces 24 each associated with four surge protectors 25 from whi ch extends
external wiring of spur outlets 210 to the renote |ocated field devices on

each of tWewioxkeAn spurs. A termnator 28 is provided, panrtEséssias W ring
23 fromthe trunk arrives within the system by way of the trunk surge
protector 22, The conplete systemis 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 term nator 28 are provided in a renovably
nmount ed byhevagmpletplaygtdém i onmeded mathio assitg@erdnetos8Pe BRI atd earh conpri se a

backpl aneyf of RS, MheLFexaten (Ihs,hackl ane 33d el udes Lhe, prede i ned

el ectri ca connectl nponen as il
renoves tpetacgeds ﬂSrartdﬁErm(mms i2Beanai prmmgieﬁourxadremomtnyemllmaalbysyst ens.
I rrportantl hr ou onnect or s connectors

arranged t' yﬁ&@vﬁ'%% F8‘Pn%c ﬂ'ésnt%%fﬁ%ec?ﬂ{éfé’gh ett'l S%mpf'fi? ac%%ﬁ%@l:aﬂ on of each

of the bafaritee vdedecegste?d. With the external trunk wiring 23, the system
itself can advantageously be |ocated in a hazardous area as required. The
trunk surge protector 22, and term nator 28 can |i kew se be provided in a

pl ug-in fashbask@ynaayp atiudes thé@?@cﬁfﬁ@ﬁ deaniest &rimetBohldetnteatied to the
carrier 32 wthout coqﬁrom Sj n t he uired |l evel of at |east "Zone 1"

safety. AFRBPRBETGAS)!HEWR ngr[e Y WY 6? t@%”@ﬁﬂfWet%WFHéideas an

integral @dg Afunldhie M@a{,aﬁg g:y@,fémgr 32. The overall size of the
encl osure 30 of the enbodiment of Fig, 2 can therefore be greatly reduced

as conpared with that enployed in conventional systens such as illustrated
In FI g. Iimportantly, through the use of flameproof connectors 29, i.e. connectors

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 ieast "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

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



Anot her inportant point of advantageous conpari son between the present
invention and the prior art is clear fromthe conparison of Figs 1 and 2

and, in psotomuwasiy the respective trunks 13 thereof. WeehigB2kovmsmoesyst ens
such as that illustrated in Fig.l, the trunk 13 is, as mentioned, connected

to the connector i by way of junpers or other appropriate nmeans, 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, likewi se in

t ur n, connewtregtedta Hee barndrerssbp Wiy afdyedfitarhediateerrediiake Exe trunk
connect i O@oﬂnecﬁﬂﬁh? prior art systens therefore require at |east duplication
and in sone cases triplication, or nore, of the trunk 13 in order to

provi de appropriate connection to the nultiple barriers 4, Turning now to

t he present i nventi.o he -l lustrat ' rovided by Fig. 2 it
wi Tl be i nrekPd %tﬁi}t gavp%%?‘gr? Bferated genhif%oaﬁ‘geg%%%@%”%@ PhaRhey, 53 i 5
requi r ed. cddes tpipbvatsdrgrorahotdyeoftthartkurdut §én pradrect movRz amgoptistd | ame pr oof
connectors 29 gdvatntt%geou‘%l §r ovide for the sole interface to the trunk 23
that is regUiF€q"'8r"FdEY Wée PSP % he barrier devices 24 illustrated in

Fig. 2. Inportantly, and as will be appreciated, the barrier devices 24 and
i ndeed the surge protector 25, trupk sur rotector 2 nd term nator 28
can IikeV\f‘é@'_ "P 2@ § ‘P’@ﬁ_ﬁ@%ﬁ‘vﬁﬂgo?ewg& ‘”iuﬁt@%‘ﬁ{ Eﬁ‘%ﬁl’ﬁ?ﬁb-out manner
\(/jvhl | st rrap?ivm\éuhag Fidie, Ft&qmlH@Iﬂmd@gl'&@%yﬁp@aé@iﬁga@@@;\%h@@bﬁné@%i ri n? any
own-tine for the system nor gas clearance, and w thout requiring only
specific %H_l?a’VUB}S_ a‘ﬁi"&ﬁ%'%@hﬁfﬁe PHAASIPRADFAP taHiK %Lé’ﬁ?é%f@h‘fé?g?“%% t he

nodul ar  bagd it@rfidafé hPoddeonnectors 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



Turning nowto Fig. 3 there is provided a plan view of a further enbodi nent
of the present invention and simlar reference nunerals to those found
previ ouslyoans/@enboyed. Here, two (or it readily coul dpbe/gpo®ossepar at e
carriers 32 are provided each arranged for the renovabl e nmounting of two or
nore 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 fl aneproof junper 30
whi ch i s sedkghgedhioihgrouErmy aohmnedei couldytivayvied belensepieddfy gonnect or s
29 engagi [ d ot herw se be
occupi ed g@%%@f%g@%a\‘@meﬂ &y hg*s%%m&(i:ﬁ{ Ff“zf‘?ﬁﬁé‘}a? Ct%baglogbt he right side
carrier 32. Any appropriate nunber of carriers 32 can then be connected in
series so | r u tletsfrom
the 1 el abil BareRR el of Y nEREs 22kt En et sl Rl
advant ageaoto phevige ésreamy appmun’iamel numbeapxﬁrsppr |oatlets:lﬁfgrrema)meldbdslndancy can
be i ntroduced intg t%(; Egstem ﬁgration of a selection of one of the

¢

modul ar f P2I"HHwY> PAFTL 20VEE % r edundant unit. Such redundancy can
readily be introduced into the present invention and as illustrated in the
enbodi nmen

vi ew of nodul ar na%\gre of th fiel dbus

oarr e us edustnel acaffbe b RissenanveRSot el PaaERie Ced1e Shan be
provi ded hefumeency henmumut:e@mtb tRé sypthrh b GRUBtiSHLIS M&dtRet ors 25 or

I L e e
wi t hout requiring power dovvn or gas cl earance for thereby

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



sinpl e repl acenent by way of a replacenent barrier unit, As can be further
appreci ated, the surge protectors 22, 25 of the invention can be readily

repl aced witbauheabf ecti ng the whol e operati on of the systreisasdsite

term nators 28 can be introduced, renoved or replaced as appropriate during
comm ssion of the systemwhilst the systemis |ive. The nodul ar nature of
the barrier units 24 allows for replacenent without the requirenent for

di sconnecting any other barrier devices and the "plug and play" sol ution of
t he presewithpnvegnuiong goestr Idpwreduges cieheandepantiae rpedyg ornedudieed to be
present o | .any, f i t ~as illustrated
wth ref e?%%lééBP g&%agg dfgpéégﬁt%ﬂq&c%? (E)% qrﬁga\tﬁsteh%@t@@gﬁwfa ﬁﬁgggower down or
gas cl ear erlegntamithinh@ersyathmi nt roducti on of an appropri ate degree of
redundancy |ikewise allows for live repair relevant within the system In
particular the invention advantageously enploys the use of fl aneproof
connect or ; g8rticatdrethetihaantsar edvireangeoad|g easplbputite Upe cbfluerpirosfal syst ens,
and i ndeed rat tgero%;?ant th%%use of flama%roof svv(ijtches Stas (furrently known.
The carri &7 ¥5PPRA BRI HAFEH LRSS S8dGrad AN £8P Y% opti on as
conpar ed wdtbmishent angececaramtat tiodn e ustgofiaiepgodfsviituhee B s€nt systens and
the use of liv P(l ug{%abl e surge devices w thout disturbance of the

functi onafitT§"of KPH®'syst em provi des 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 reciated that the invention is not
restrict efN¢ 62FHE HePHRVIdeDHP Strﬂgi‘@%fgg%isﬁ&r@nﬂﬁﬂ’ﬁ’éﬁ? &PHAD aShat any

appropri at@npared 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.



configuration of nodular fieldbus barrier units and surge connectors, and
i ndeed carrier boards can be provided as required and in offering an

appropri ayve 2sgneqeof Intrinsic Safety protection. Yet fparideney@ndew th
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 exanple a single barrier unit could be provided which itself offers the
si xteen output spurs, or two barrier units could be provided each offering
ei ght output spurs. Any configuration is possible as required. CLAIMS: 1, A
mul ti spur fieldbus barrier arrangenent for connection to a trunk and in

whi ch each of a plurality of spurs is arranged to be connected to the trunk
by way of a barrier device, wherein the barrier device conprises a
removably nmounted nodul ar unit arranged for plug-in connection to the trunk
by neans of a flanmeproof connection. 2. An arrangenent as clained in Caim
1, wherein each nodul ar unit includes plug-in connectors for connecting
with surgﬁ gﬁgfectors associated with the spurs. 3 An arrangenent as

cl ai med i fit Sh 1 or 2 wherein the nodul ar barrier units are arranged to
be nounted onto a support menber within the arrangement. 4 . An arrangement

as clainmed in Ca . wherein the support er conpri ses carrier, 5.
An arrangémantAé@“’E'PBPﬁﬁﬁldPHS@aér'%ﬁ ﬁrrggﬁ%’%f‘hp‘;ﬁlﬁé}“@&w?%@ @&1%'?‘? ses a back

plane. 6 andih Ahi@NESEREBE a §3uklia} BEShiM i£hpiafydd t4 b cdhnedher & thet he surge
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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protectors are renovably nounted within the arrangenent.7 An arrangenent as
claimed in any one or nore of the preceding clainms and including a trunk

surge proyvequmozbavi ng fl ame proof connectors for provi gcngEoy@igsface to
the said trunk. 8, An arrangenent as clained in Caim7 wherein each of the

barrier devices is connected to the trunk by way of the said interface. 9 ,
An arrangenent as clainmed in Caim7 or 8 wherein the said trunk surge
protector device is renovably nounted, having fl aneproof connectors. 10, An
arrangenent asArckaiamgdrient agycl@medoin aror enebr theeprfdbediragedhai ns and

i ncl udi ng e mdu ' i , r as cl ai ned
in clai m?&rﬁﬁﬂ@@?ﬂﬁ?uﬁgdar {erghlﬁ%glr’réé ﬁé%fgfgeérrqbgﬁqlg?f%%e[\?/f{agiglg@q%%?nged for
connect i ofertpootinengspuintedieketio dsseeidatredkwi th a fail ed barrier device. 12,
An arrangenent as clained in Caim1l, wherein the redundant nodul ar
barrier device is arranged for the said connection to the spur in a manner
responsi v@. t o Aherfaigkoreatel didfienaibindCiban l7edhordit catl of Ane 8brdargenent as
claimed in Claim1ll or 12 nd further_ingcluding.control means for

confi guri%%v'f??e'sscé’lnaeﬁ%‘?n@cﬁeo “BLF%V%W ﬁ{ﬂ‘?d%&Hg W64War barrier device to
the spur outlets. 14, An arrangenent as clainmed in any one or nore of the
preceding clainms and arranged for the recej pt_of renovabl ggﬂgunt ed spur

surge protect i dEPNE8TIEN &S RIMEd B8« 1 Br WHERIRENGS HB%t o be

removabl ysurgerpretbdiér devibd td s vAHIR ethHkeBahEiBE fRvsd@BbLANd bet ween a
trunk and spur outlets,the device including flameproof connector means for

connect i ofPGCEHE: sai d

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,



trunk of the system 16. A device as clained in Caim15, wherein the

fl ameproof connector nmeans conprise plug-connectors arranged for the

r enovabl ewguiiegoof the fieldbus barrier device. 17. Ac@820®/@B$106! ai med
in Cdaim15 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 nore of clains 15 to 17, and arranged to be nounted
by said flameproof connectors to support neans of a rnultispur fieldbus
barrier syetaenicd hclulideViaceermsotta@inestbri meany foneoroection éo dhe Gh@i ns 15 to
18 and conprisi.ng.a | ar readily renovable plug-in device. 20. A
nultispuru-Pefﬁﬁﬂ%sggggﬁgenent substantially as hgreinbefore described with
reference to Fig. 2 and Fig. 3 of the acconpanying drawi ngs. 21. A fiel dbus

barrier deyice,substantially, as rere' bef ore Q]es r'% 'tgr rence to
and, ill ug%/‘r at%&le?lﬁeﬁsgqa‘én%%w Elegn o isd cecﬁ"f’#pm ﬁg?sr%‘gco r S%Oﬁgs.
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.

20. A multispur fieldbus arrangement substantially as hereinbefore
described with reference to Fig. 2 and Fig. 3 of the accompanying

drawings.

21. A fieldbus barrier device substantially as hereinbefore described with
reference to and, illustrated in Fig. 2 and Fig. 3 of the accompanying

drawings.



