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example, could require as many as sixty wires connected directly to the same

controller, which does not include wires that would be desired for any ancillary
20  components. A fully redundant system would require twice the amount of wires.
Moreover, two wires to each suppressor, for example, are typically power wires that
are sized to provide sufficient current to an actuation device. These power wires
may extend over long distances, significantly contributing to the weight of the
system, which is especially undesirable for mobile applications, such as aircraft.
25
SUMMARY
A fire extinguishing system includes a first data bus having respectively first
power and command leads. The system has multiple zones, each of which may
include one or more detectors, and/or one or more suppressors and activation
30 devices. The first data bus is directly connected and common to the detectors,
suppressors and activation devices of the multiple zones. A controller is connected

to the multiple zones via the first data bus.
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DESCRI PTION A 'Highly Integrated Data Bus automatic fire extinguishing
system 10

BRIEF DESCRIPTION OF THE DRAWINGS
The disclosure can be further understood by reference to the following
15  detailed description when considered in connection with the accompanying drawings
wherein:
Figure 1A is a schematic view of an example integrated data bus automatic
fire extinguishing system.
Figure 1B is a schematic view of a suppressor and suppressant source.
20 Figure 2 is a schematic view of an example fire activation module.
Figure 3 is a schematic view of a connector and microprocessor.
Figure 4 is a schematic view of a controller with a removable network

configuration device.

25 DETAILED DESCRIPTION
A Highly Integrated Data Bus automatic fire extinguishing system 10
(“HIDB system” or “system”) (see Figure 1A) is configured to automatically
perform fire detection and fire extinguishing, as well as explosion detection and
explosion suppression functions for fixed structures (buildings, warehouses, etc.), on
30 road, off road, military, commercial, and rail guided vehicles, as well as aircraft and
marine vehicles. The HIDB system 10 includes a single zone, or multiple separate

zones (for example, zones 14, 16, 18, 20) in a data bus network. A zone is defined
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20  suppressant into the suppression area, as illustrated in Figure 1B. The data buses 22,

24 are directly connected and common to the detectors 26, suppressors 28 and
FAMs 30 of the zones 14, 16, 18, 20.
The controller 12 may contain a single or multiple processors, as well as
Non-Volatile Random Access Memory (NVRAM) used for storing a history of
25  events, faults, and other activities of the devices on the data bus network. This
NVRAM can be used as the source for reports, maintenance actions and other
activities.
The controller 12 has the ability to communicate with any device (for
example, detectors 26, suppressors 28, FAMs 30) on the data bus network, which are
30 illustrated in Figure 1A. Such communication would be to command that a device
or devices perform specific functions and receive their response information, as well

as receive unsolicited information from any device on the network. The controller
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than one control panel is desired, as certain crew members may be isolated from the
vehicle operators, or in the case of a building, may require several control panels for
testing or accessing the network components.

25 The data buses 22, 24 minimize the number of wires that must that are used
to directly connect detectors 26, suppressors 28, FAMs 30 and other ancillary
devices or components. Ultilizing a single Controller Area Network (CAN) or
similar data bus, for example, only requires four wires, which are a pair of command
leads (CAN Hi, CAN Low) and a pair of power leads, which handle all detectors 26,

30  suppressors 28, FAMs 30 and ancillary components attached to the network. A dual
data bus system with a second data bus 24, providing complete redundancy, would

only require eight wires in such a configuration.
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25 The HIDB system 10 can use multiple types of detectors 26, such as, but not
limited to optical (typically explosion and fire detection), thermal (thermistor,
eutectic, for example; typically used in fire detection), pressure (typically explosion
detection) and other types.

The detector 26 contains a microprocessor 25, which interfaces with the

30 electronic circuitry or device which actually determines if there is a fire or explosion
event. This microprocessor 25 can also be the interface to the data buses 22, 24. In
addition, the microprocessor 25 may determine if there is a fire or explosion event.
This would typically be determined by the microprocessor 25 computing speed,

and/or the complexity of performing the detection methodology. If the detector 26
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t he data bu$, in each zone will detect the event before a command can be issued to have the

FAMs 30 activate the suppressors 28 in the desired zone(s). At power-up, it is

20  determined by each detector 26 whether it should use ANDing logic via the data bus,

or use discrete wiring 32, which provides faster ANDing logic capability. If

ANDing logic is used over the data bus, then each detector 26 in the zone would

broadcast messages to every other detector 26 in the zone when an event was

detected. When the desired number of detectors 26 are detecting the event, then any

25  or all of the detectors 26 in the zone that are detecting the event can command the

FAMs 30 to activate the desired suppressors 28. Additionally, for example, the

detectors 26 in a zone could broadcast over that data bus that they have detected an

event and the FAM(s) 30 located in a zone could count the number of detectors 26

within that zone that have detected the fire, and when the required number has been

30 achieved, the FAM(s) 30 could activate the suppressors 28 in that zone, and if

required in adjacent zones. This logic could be communicated to the FAM(s) 30



or use discrete wiring 32, which provides faster ANDi ng | ogic
capability. If ANDing logic is used over the data bus, then each
detector 26 in the zone woul d broadcast nessages to every ot her
detector 26 in the zone when an event was detected. When the desired
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command t o the egénteand thus logic can be incorporated to command the FAMs 30 to activate
10 the suppressors 28 if all the FEDs 26 are not operational within a given zone.
Whatever dynamically changing logic is desired, it may be accomplished by the
detectors 26 determining the status of the other detectors 26 within a zone over the
single or dual data bus.

The controller 12 will also “see” any of the above command messages, and

15  store this event traffic in its NVRAM. It can also verify that each FAM 30 has taken
the commanded action, and that indeed each suppressor 28 was successfully
activated by communication with each FAM 30 in the zone. It can also determine
what detectors 26 are not functioning properly.

Since the detector 26 contains a microprocessor 25, another option that can

20  be used in the detector 26 is to download into its NVRAM the CAGE code, Part
Number, and Serial Number (for that particular unit) at the time of manufacturer.
When a unit is faulted, the controller 12 can issue a message as to the zone, part
number, and serial number of the unit that is faulted. Since a physical nameplate
typically is also on the detector 26, the part number and serial number on the

25 nameplate will aid the system maintainer in identifying the component to be
replaced.

IF ANDing logic is used over dedicated discrete wires connecting all
detectors in a zone with each other (for example, by wires 32), then the same
dynamic changing logic can be introduced as was described above relative to the

30 detectors 26. In one example, a tri-voltage signaling scheme is used, but other
schemes could also be used. For example, if a detector 26 is operational, it outputs a

voltage signal within a given mid-range (for example 6-10 volts) over the discrete



5 the FAMs 30 to activate the suppressors 28. For exanple, if two out
of four detectors in a zone are desired to detect an event before
issuing a coomand to the FAMs 30, it can be determ ned via the single
or dual data buses if, indeed, the other detectors 26 are

oper at i onal linéS32renditatingeit detopertatiosal 2 f ¢lnei letedtar 6 hileartsdars atdme dit byoulde

t, and thus | ogic,can be. inco rated to. c nd th ANk, 30
:\é? invat e 10mf”il’JFéses b’P@%%eo?osa 12|§?‘F‘f feggll’ ?‘irtf’éa@ﬂbs%;gg Apls- ngﬁt".ﬁs [Y@lrt%ﬁq ‘Iéﬁ%ll
Within a giygewzopsits @hﬁfv@wn qy A dAkibY kPRI BEchP b Gs hst ﬁﬁ%ﬁ&ﬁgi%

it may be acconplished by the detectors 26 determ ning the status
t he ot her demopentyorEhezeford, biiieactndetesier 2fvdiscretely lopkig et the attrait vakagss of

bus. The coptrqgller 12 w al.so "see" any of .the abpv 0 nd
messagegs, atﬁa Y8 fl%tﬁétofsh?é VAR 2 200Gt ﬁcélaf’nd?t?@lﬂﬁ/éﬁﬁﬁ ﬁ?tg‘ggﬁ 2 &
verify thatopegfonkAMow nitay d&k@orst 26 e BRIdeardet i hoNghahPadre not

i ndeed each suppressor 28 was successfully activated bé conmmuni cat i on
Wi th each Fawetgming cemectlyonEherefores dhe egraest decisioninsimgwhdiDieglagic easb@6

are not fu i onj (o) P i n .
i cr opr ocestald S HORTNK QO BRRLRS ATEBOChnEEul ol hARY dhe Lo
26 i s to dosanlbteadjistdadyinamiddiRAV comabdGie EANB,30Ra actiMitetiesis supptssors
Serial Number (for that particular unit) at the tinme of manufacturer.

when a i t2§ s faulted, the controller 12 can issue a nessage as to

the zone, part neURSH t@@?gu?@ﬁ,i @k FANTRONS ?f‘notdm%, ?ﬁ%&l&%&?%te ah%nt%@’dl }%ﬁg

Since a physical naneplate typically is also on ector
part nunberofanshppessaal28namnb sepasate niveluRS whadheis lladagedviinl dlosai patotindtysty shem

i nt ai inid Lyl t.to b | .1 F_ANDiI 1.
Togt ¢ 5 uSUBPISHET 2he fhe SAM S0 FOTRE & NiFkBLkEsh Skt HGh HIPTRRE BERGHS
in a zone doRRC Bir@like! or( 8&Fic X AREA Sactdlly WMdii98teSdhe shPSi@sdoP©8S afth

dynam ¢ changi ng logic can be introduced as was described above
rel ativé t conheangdraetn thedaeators@6 or @ manuakdiseharge, commarnd frgtthgeontroller

2, 9nal L9, SRR, S Sy BEAROFRE SR A5 B
Wi thin a givgh adibdidgenize cditiuitd) ARWE pRsskive YWitdlel/priéQiire tlaBsdhicrs Mich
report/indicate the pressure within the suppressor 28. This microprocessor 54 can
also be the interface to the data buses 22, 24. The FAM 30 would report any faults
20  associated with the suppressor 28 over the data bus(es).
The HIDB system 10 incorporates the use of one or more capacitors 48 in the
FAM 30, which, upon command from the microprocessor 54, provides the necessary
power to activate a suppressor 28. As a result, smaller power leads 44 can be used
having a current capacity that would not be able to meet the instantaneous actuation
25  current draw of the actuation device 46. The power requirements for an actuation
device 46, such as a valve or other mechanism, in each suppressor 28 determines the
capacitor size within the FAM 30. The FAM 30 may be integrated with or remote
from the suppressor 28. If the suppressor 28 is remote from the FAM 30, the
capacitor 48 may be packaged with the suppressor 28 if desired. The capacitors
30  would stay charged via a “trickle charge” of power coming over the power leads 44,

thus requiring only a low level power requirement.



line 32 indicating it is operational. If the detector 26 detects an
event, it would increase the voltage to a higher level, for exanple
12-16 volts. If the voltage falls below 5 volts (0-5 volts) it is an
i ndication that the detector 26 is not functioning properly.
Therefore, by eabtrigetenppresién dvatty tecf AM B0 kédeiyeatthe Bemasing Urom the
vol tages of , .5 thg otflger detectors 26 wthin a zone, it can determ ne
if all detc$SSHY 26 af 2 FHESHORICEHAN, 0h BiFPnaaiyatere thec pespatios dege #6 b
al arm and hewiRRny vefifeN tonl WRE chRiRiBY 48OMESHh X - swh t
correct dec@ﬁoﬁgusi‘lng&ﬁNDi ng Iog?@decan be ma e,xasrﬁ&?l?f\gggéﬁg? Jr%grfgr
of the det exxampie. 2@ sensingotlemantc}§ essorigtedrwitle they actudtion deyiice ¢Gmayebe
adj ust ed dynamni ca to _conmand t FAMs 30 to activate their

suppr essor _sm‘fggg?é L}l the mﬁé?@??‘isﬁ(&r@oto FSHP ghaé the grLuatiRfy dsgice #6has been
nmodul e, whisubcesafallp@cibtedNt qheakndidd bleRfenP54 AR RS S Presd@e tRinsducer, for
separ at e nodul e ich is located in close proximty to the

suppr essor X8Mples eviin dstecint diopsina swnsessipnopressise rSshltinghifctm desired

interfaces . I ireuitry or deyice j\ch actually
activates t(ﬁ%} e@ﬂ%%?%@%’??és%rah%%%ﬁel%gt%ﬂ%%%%e??%ﬁﬁgﬁrg\,@e)t ectors 26 or
a manual di scharWéhaheFAM 30rteing &ieintsprdl pakt & thd duppkBdsér 28, or located in
m croprgces or 54 can also nonitor the condition of the activation

devi ce 1PsuPsssPBriilelf the SEWressen £%)an qRRRTBINIty @suser e lowest possible
swi t ches/ pr. ] i 3 Lindicat gt

W thn tho Rue ety R GipRes il WLARE Hor LRG0 Ry 1 Porib ESOE used
interface tto acheatdat supposes 28, IA4thisTmenteAMIGO tovohd dlose posdimityy robust
faults 20 azsgtci at e(%. with_.the s&ﬁﬁbessor .28 over the data bus(es).
The H DB sySTBAMPESHGCBYEhraaces HMD Bokechpn 598 By iRwreoreidaloi eliminates
in the FAMig{iveMéit@ischatBed) 60 BBdEht{al MIIAGsed) Cr oprocessor 54,

provi des the necessary power to activate a suppressor 28. As a

resul t I5snal | er Ynonegommandsirdd the etvetons 26 ohamitriglea 12 uthediiMc3paoildy

t hat | d t b bl t. t the i t ant t uat] 5 t
dr aw of « n&OSe Tt ey et BE Craiclior,Roaitiplr BF pBReE 24 ot R AM 30
actuation deyldsisébe ab’lBQ@V&%Qhé’t%é’ﬁlp@fesﬁirQ%rwﬁ%@mééﬁ%':tﬂe'}eﬁ%ﬂt low

suppressor 28 determ nes the capacitor size within the FAM 30. The
FAM 30 nay PBRSSUratiagthe tseppigsson 28r viacthe tnsessuignswiked/tsansducss sad gort| this

h 81 FEAM 30,. th [ 48 b
packaged ik Rtk SepFiachZ H3f AR ot atha i8S KRR bbeistreiat 4

stay char gédingi fauleed, tsince ki Badc BedngRtivatd ROYVGO 1608 Has QUE linfeRR] PRWATe,

| eads 44, thus requiring only a |low | evel power requirement.

During a s@ﬁﬁﬁé&%ﬁ%ﬁ“@%‘g?ﬂ%m? pdionAy tBosystare maigaingis. conmand from t he
detector 26. Th 1 p u C . t I

devi ce 46 by apgpg}ffllgﬂaﬁ(ggﬁf g%réal?ﬂr@m{ot élée}fogglpéutﬁ %%4’%% ﬁl(rgltolﬂgif 1g£1f to
swi t chi ng determime 40t isf fanctiordngpp@perty. Skran perfaheBENbn aPefisdio dasit,ant by

with the actuati devi ce 46 _may. be 5 nonitored by the m croprocessor
54 to ensuF%mm?Eg r%'.ioﬁbﬁ’&c"toﬂgf’u?fn%déw Eeé’oﬁéhﬁé@nﬁé% thes ernirodles hf-l fjaulted
actuatsed. Fa/s 8R0S seelhotRtelRYr RRadivaIASEY iff: LhARIRHCEY (o hPdid

exanpl e, which detects a drop In suppression pressure resulting from
desired di spdngiantdisthaggsmiressbaunit 1stnot funetisnipprassitlyn area 29

(Figure 1B). Wth t FAM 30 i an i.ntegral part of the suppressor
5, “or 1 ocai ed PHELG POYRDIBFNInth PRl e g fprescssy S angiher option
OppOr t uni t yhat Gart!B& ubdiein! AVEFHMPIISEIi BB wWRRAR linfodtsPR VIRVANIGhE WA GE code,
suppressor 28 exists. For exanple, only 1.0 anp could be used to

activat e aPstipPrebenr aB. Serial t Ninmberar{foer thatl ugartieulath einit) case ther divianiofy,
robust,el ectro net kG, i nter.fer EM ot.ection can be

i ncor p%(?at é‘émfltg&gﬁrm% e W\lgﬁ\@iﬂfegn e&pﬁ%ﬁge'ragscgn HE° £ Be5e8 AT foyine
EM causeszone, part number, and serial number of the unit that is faulted. Since a physical

nameplate will also be on the FAM 30, the part number and serial number on the



15Upon command fromthe detectors 26 or controller 12, the FAM 30
woul d release the energy in the capacitors to activate the
suppressor 28. The FAM 30 woul d al so be able to verify that the
suppressor 28 was activated by the resultant | ow pressure in the
suppr essor @dneplate tWidl pidslsuisgstemi inattdina@nid idetifyiag dhé epaiponédti ® be
status to the controller 12. The FAM 30 woul d al so report the

suppr essor ffﬁlaaiyzo being faulted, since it had been activated and

no | onger has anynd BdRfomet lf’rdgéssﬁﬁtecon‘ﬁﬁﬂi'@ tﬁégﬁwgé}ashas &ft@%@ﬁ 55

action by the system nai ntail ners e abl
perform a B8 hehnit 'ﬁes&pe(@ln@) urgfer iitss rdrinal,oaudemeticriané dutorioimdus mode of
riodi c basi or. by

f ti | form Bl
commang ¥ 1 SHRERDTC o VS AL (3R gt &, disiharatobl e SWRFGooh g8 Within'a
control | er shécificd ubh&s) ZSMANS cfirdt pandlSvivg!f éﬂ%clhbﬁ(@ttﬁéjeorfgct command

deactivated by the control ler 12 t0 avoid |nadvertent di schar ges
si nce the uviktth¢ sonfealler URcandier renatecorteell ganelSBac eAs desceibadmabevesr AtiB0

contains th r t her _option that .can he.us

The. eam 30 S AR CRTERS! 20 TN B i iy Bty 58 bRt
and Serial thisniaerinet,f foF ckfiaplepHrd fifelbrodxpldtidn) evdht fshdetddtd®inofZoHe 37, and
manuf act urer. Wien a unit |s faulted the controller 12 can issue a

messagé las meets Hie regpisementy of ANYOR logir thedstegtorioirsarbrogdcasies massage
.
syst em mai nhaimeer commudieatiofsy with tHee coargblendnt ist ﬁob@eé@ﬂl ﬁ)Cthlvate the
suppressor 28. The controller 12 will also “see” the same broadcast message, and
store this event in its NVRAM. It can also verify that each FAM 30 has taken the
15  commanded action, and that indeed each suppressor 28 was successfully activated
by communication with each FAM 30 in the zone.
The HIDB system 10 desires that each detector 26 and suppressor 28 operate
on a “zone” basis. It is also desirable to have all other components also operate on a
zone basis rather than being “hard wired” to the controller 12. The microprocessor
20 54 of an example FAM 30 is shown in Figure 3. In this manner, the greatest
flexibility and functionality is achieved in the HIDB system 10. The zone
identification is programmed in the network wiring harness mating connectors 50,
which includes one or more zone identification elements 52. The method of
programming the zone number or zone assignment in the mating connector can take
25 several forms, such as using multiple connector pins connected to “ground”
indicating a zone number via a binary counting method, or by using single or
multiple pins with embedded resistors where each resistor value represents a zone.
Other zone identification elements can also be used, but are embedded in the mating
wiring harness to retain component configuration independence. There is no limit to
30 the number of zones or components that can be used in the HIDB system 10. The
microprocessor within the detector, FAM 30, or ancillary equipment will interpret

the zone number, and thus establish its own zone location, and also broadcast it to

10



The controller 12 does not command the FAM 30's to activate a
suppressor 28 when it is operating under its normal, automatic and
aut ononous node of 5 operation. However, it can initiate a discharge
of the suppressor 28 within a specified zone(s) fromthe control

panel when e ReAESIri12RH pSWeRED ﬁpfréxﬁ?tthﬁmgﬂé’seﬁﬂ ia the Betwdnk bad hgs iflie
and/ or renote control panel 36. As described above, each detector 26
suppr essor @sctlmmmpanmoamﬁfauh% conponent has a defined zone.

this mnner, fOrgahaHRYGme dbdfidatib pllic 13%%%%?@%¥%ctor%€ﬂm%gfgaﬁgw§ "

Zone 3", and 10 nee guirenmen
det ect or ( s)albaletdotwﬁouﬁassupprmsazﬁa FAMs I30damht@81ll'a@/%mp5ﬁéﬂt§&ol Be
Zone 3 shoul d ctlv hei r suppressor, In this manner

communi Cat i B muw t & Priegrammed tg be; @gwd%@é@am gnchupg lpsption inea
Suppr essor Z8workNend ool e & byl lh{er@raﬁ eabisee%htm ﬁ%@ﬁctas Oﬁﬁﬁﬁﬁ%
message, and store this event in its can a so verif

each FAM 3Metraerks akeoneshe 15 commnded actl on and t hat |ndeed each

suppressor 28 ucce sful | ctivated atl on th e
P50 e pe YRR T Ehe | R Dl ﬁpé%?h%wg ai8imion Beqhe RED
det ect or Z@zgmlowgpuae eRSRIfactEe UTS AhReRAl Bontéle 12bcﬁ§ﬂ & inbépended! 1%

desirable to have all other conponents also oPer ate on a zone basi s
rat her Ohamebeontkgcofigugationy edfhis allowe bentantoller 122t Pheused in multiple

thi s hannerppligiogs S Pou Moo, (LormuetaaiaRledtsrteé R o e

in the H DRletymimnwiiat thwget@orecdnligitatibh GRéUIOBe] the WOGfi @RIt icdrfeet
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nore zone i%ddnfupstioning 8W%¥1¥f@¢ﬁ%b320n¢f?@dnmﬁﬂ§e@f by, cogipapsatn gl tin és
zone nunber n t t C 2
sever al forer%g fy zagét}ﬁn@@h%’ %%%c qu&g %n%@%ﬁg%?ﬁsgéngnﬁgé)%le?% &
"grounds i nigsaitiet rose, zamﬂecalnuﬂbm mmv&ebypta(dﬁtactwrﬁa B@ppredsbnds, PAMDY
using singlg or rrulti‘dg |ns wi th enbedded resistors where each
resistor va épre H'{”g %#i0%one. Orher zone identification el enents
can al so be usedp KeCnfRRAHRLf e @Etlk'&g Wxﬂdé]@leh%&?&fﬁet%
retai n conponent configuration | ndependence. Pei's no

t he nunber coffigomeen tmrthcomtmibnﬂ% thtrsaallowangﬂecuaeoilermtthbe HidﬁBfas;md:dem

10. The m'cr roes vvi hi detetor or. nciIIar

squi pront | VRHPeSRL b e b b " RRCRE wdrisht farovor map,
zone | opat ivich AMadS R maﬁtthé Tcoﬁt?ollerr he a&%%?hb e&vhﬂeﬁ i@éntifies the
power-up to verify that it is present in the néetwork and also if it

f unct i oni ngopfigpetiory afr thet dewicemuht the. network, wneh byn@om@neomponent by
|dent|f|cat|on bU|It into the mati ng connector harness it allows all
detectors ?ﬂg‘ressors 28, FAMs 30 and ancillary conmponents to be
S manuf actur ed A/ RCDP B WaAEEpoitOde or NeNe denbud intéiifies, S wosRI

|l ocation in a network, and allows themto be interchangeable with
ot her vehi dyrieallybg logatﬁ@§epaii@p\tkﬂrnkﬁlleo¢ontr@lier512 as a compenat.niHegveyer, the

Fi gure,lA, t u o]
Al aoiC Vb PEb LR OO At 00, P A EAERIZ LA O
10 net wor K tiig Riangey; #tdodipondits sedl ﬂocha'e*adtiétg réotddo bt €lfanged inca RAWOHE thel N
mul tiple applications without nodification. At controller power-u

it reads tieelNeInge desitedisamidibrde change e Ea&érm@tweﬂﬁ rgarrathesn an
should De, rrléed}sgaﬁﬂlh oS cdtdlitet 12 th%fé‘f&‘éc @H?&édl QRhriHs HaOP EdnY
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30 isready to fully function at the next power-up.
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15 described above, and can report its device type (detector 26,
suppressor 28, FAM 30), and zone identification. The purpose
and function of the NCD 34 is to provide the desired network
configuration to the controller 12, thus allowi ng the controller 12
to be manufact urwbwaldﬁ@ﬂm@aﬁedqﬁtotﬂﬁ ReDwL kNVR AN ol b@e&n'd}e nbbe
NCD 34 prow des a network map, 20 which is | oaded in NVRAM of

control | er Hmitgd tosower up, which identifies the configuration of the
devices in the net onent by comnponent.

The NCD 34 can supvigr u%}atoqgﬁlgPydi?Qnguggﬁ us |nt erfaces and woul d
typi cal Iy be Iocatcgd Pﬁ?@tWB Sﬂ’ Uf2 as a conponent.
However,” the 25 N L“’[l}g’ed qlEﬂ“PEESc X(anﬁto the controller
12, as illustrat ed4| nAE Elct?ﬁfs}sqmﬁéﬁlonlioglcdﬂr?ﬁéﬁents need to
be added, renpved, gé‘@t respanseedisaset, wiring innsed foaAyBinteei r ed
woul d be to change thbsqmnsuom@rgmbkmm(dﬁatddeforthmespemedgneshn ng
the controller 12. Thar éf alagg btwisc ANDieg pbry discaimindtamgdsgibawill bisen
nmade tdo0t he conponenterfonmed eianta®iskcommnehiddtion ¥eRogdt updat ed, the
controller 12 30 i 8. rigadytht FAMIih Ypdcicidnes c@int tMenudehdr of QSREOHP-
Typical itenms |oaded jhalfmi4a dMAtStheNVFpM0RUl d be, but are not

limted to: 1. Duah q(elﬁbt@%g&gﬁrﬁelp%d a5, Zme DBt €CLOr part nunbers

and quantities by zo @p quantl ties by zone 4.
AND qulsc OR |Og|§ r§rtéua1 naril gﬁﬁ‘t g?’c Ey zone 5. Wet her fast

responsé discrete rd I %mc B8 F31°° ANDI ng or discrimnation |ogic
by zone (desired f¥? ¥h fle data bis interfacte o)

e activation o suppressors ‘adjacent to the zone in which a
fire event was detected

20 A back-up source of power or BBU 40 (Figure 1A) may be provided when
the main power 11 is lost. Such examples are combat vehicles whose main battery
may have been disabled during an event, or a manufacturing facility that needs
critical areas protected during a power outage. The BBU 40 are generally sized to
provide power for detection and suppressor activation for a specified period of time.

25  These times are application dependent. If desired, multiple smaller BBU 40 could
be used to avoid the use of a single larger BBU 40. In one example, the BBU 40
contains a microprocessor which interfaces with the electronic charging and voltage
monitoring circuitry within the BBU 40. This microprocessor can also be the
interface to the dual or single data bus.

30 The BBU 40 has the ability to perform a Built In Test (BIT) of itself to
determine if it is functioning properly or if the batteries are in a degraded mode or
uncharged. It can perform BIT on a periodic basis, or by command from the
controller 12, and report the status to the controller 12. Faulted BBU 40 can be self-
deactivated, or deactivated by the controller 12.

35 In some instances, there may not be room for a controller 12 housing on a
vehicle instrument panel or other types of panels, so the controller 12 is located

away from the panel and a small control panel 36 is used which interfaces with the
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or if data bus ANDing or discrimnation logic will be 10perforned via
data bus conmuni cation by zone 6. Have the FAMin specific zones
count the nunber of detectors in alarmand activate the suppressors
7. Renote control panels, and type by zone 8. Battery Back-Up Units
(BBU) by zogsubii®r 13Bnpgd cMtBARRNAEMEP HaSe - oMERbfikrS1 PaHeR RS into the
interface 11. The activation of suppressors adjacent to the zone in
whi ch a fi rlousingnandetberchontrel pamelsmn thanktwark eraualssecopfropthasystem. BBU 40
(Figure 1A may rovi.ded n_the.nmain wer 11,1 s st.. Such
exanpl es are con:glzet Q‘i’/@ml&agglv\%(?% ﬁdpﬁnﬁfﬁ’m Wi\t? wg{}%uﬁg% Switches,
di sabl ed duouelysaeencstditiols, @id/ar fany tyaet of viRgalfidgichotsy etch aVfung@deontrol
critical_ areas protected during a power outage. The BBU 40 are

gener al Py shangly may Be dositrs, depaddingoppaneyedials Gpnfigraationspeietasity layouts.

activation i1 j ' : '

applicati oné(gé%gﬂ%gﬁg M P?‘Qe es%térxggp, 91 %ﬁ,%mﬁg ﬁ%%?%?c‘agﬁ%ﬁl%le?éﬁfﬁ -4
used t o avdiavetfllécargml of the sgstagl € | arger BBU 40. I n one exanple, the
BBU 40 contai ns ]? m roprttocessor whi.ch i nlt erfaces, w f,h t he el ectroni C
char gi ng and vol %ﬁj@‘ﬁ?ﬁnf’ g5 oghighmationt styleniof HpRctionaligpthe gontiglj pane
M Cr opr oCes§pai i t Ok Shing! Siatat
s e SR PRLOPLREKI A BLEACE, i A i B0 i
itsel f 0o dwmnek nThie niifroptocessof narctlsobe g intenfaee ko therdual ot siegloatatachuises

are in a degraded ,node or uncharged. |t can perform BIT on. a periodic
basi s, or Bl CONTRIRAE} I ERE U L be TR Mg of Aot et o
the controliheifadel. Faul ted BBU 40 can be self-deactivated, or
deactivated by the controller 12. 35In sone instances, there nmay not
be room for a coFheresinire}l parel woukd hayedhe abiligHio peeform st Builidn(Tepla@dl) of

other t ypeSithff 8 %?eln%inesﬁ it ﬁeﬁlﬁgt%nri g!, Ip%rper]t 2. iI? cellnoﬁear%oerg'l BIT on a periodic

15  basis, or by command from the controller 12, and report the status to the controller

12. Faulted control panels can be self-deactivated, or deactivated by the controller
12.
Primary power 11 and return would be provided to the controller 12, and if
used, the BBU 40(s). The controller 12 provides power to all components on the
20 network except for the BBU 40, if used. In this manner the controller 12 can
provide all power-up sequencing for verification of the network and zone
configurations. If a BBU 40 is used, communication would first be made with the
BBU 40 before performing other network configuration verification.
In many applications vehicles and buildings use centralized computers to
25  monitor overall status of a facility or vehicle. The controller 12 can support this
interface, providing the operating status, status of events or faults, accepting requests
from, and providing responses to the centralized computer. This interface can be
made over multiple different data base protocols, and can differ from the data base
format that is used to control the network components.
30 Although an example embodiment has been disclosed, a worker of ordinary

skill in this art would recognize that certain modifications would come within the
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away fromthe panel and a snmall control panel 36 is used which
interfaces with the controller 12. The controller 12 may have its
own control panel built into the housing, and other control panels on

the network can also control the system _ The control panel 36
can be in nmope lobrthe clahs.h HowshatbrehdonNshe foMoknehe Slairh® Whduls Weegtidied to
controls, and/or, ny types of visual indicators, etc. Miltiple

control 5 Yfierayine &”16’8 sgeRs; agongahendi ng upon vehicl e
configurations, or facility layouts. Some panels can be restricted to
just performng test functions, while others may have full control of
the system Regardl ess of its configuration, style, or
functionality, the control panel contains a m croprocessor which
interfaces with the electronic circuitry within the 10 panel. This

m croprocessor can also be the interface to the dual or single data
bus. Al control panel comrunications woul d be made over the dual or
single data bus interface. The control panel woul d have the
ability to performa Built In Test (BIT) of itself to determne if it
is functioning properly. It can performBIT on a periodic 15 basis,
or by command fromthe controller 12, and report the status to the
controller 12. Faulted control panels can be self-deactivated, or
deactivated by the controller 12. Primary power 11 and return
woul d be provided to the controller 12, and if used, the BBU 40(s).
The controller 12 provides power to all conponents on the 20 network
except for the BBU 40, if used. In this manner the controller 12 can
provi de all power-up sequencing for verification of the network and
zone configurations. If a BBU 40 is used, conmmunication would first
be made with the BBU 40 before perform ng other network configuration
verification. In many applications vehicles and buil di ngs use
centralized conputers to 25 nonitor overall status of a facility or
vehicle. The controller 12 can support this interface, providing the
operating status, status of events or faults, accepting requests
from and providing responses to the centralized conputer. This
interface can be made over nultiple different data base protocols,
and can differ fromthe data base format that is used to control the
net wor k conponents.

14



30Al t hough an exanpl e enbodi ment has been di scl osed, a worker of
ordinary skill in this art would recognize that certain nodifications
woul d conme within the scope of the clainms. For that reason, the
followi ng clainms should be studied to determne their true scope and
content. CLAIMS 1. A fire extingui shopaaystem conprising: a first
data bus including respectively first power and command | eads; 5

mul tiple zones, each zone including a detector, a suppressor and an
activation gdevicg, first irectly connected and common
to the det eg‘t or s‘?%%%%?&%%é@%%ng{@?@asf%n devices of the multiple
zones; and a cond fissk Ueth bas eheligdrebsectibely Mgt hopkLardDiv@smyndleadre fir st
data bus. 10 2. The system according to claim1, conprising a second
data bu® i ncl udi MYPE FRESHOFER Z0NF drsivding a alstestors 19e supRTevsar dadaan
bus directly. %}p@é‘@% : r d
activation éé;g\?l ces and’t gm‘ég%@??gﬁ&eirrécﬁ? cgngeQ gd{ngycgtﬁg)?n&g{??ggglétﬁ% o)
claim 1, whappiessoenail ativetiomddvicts of tte rhetiple zones; and

a controller connected to the multiple zones via the first data bus.

10 2. The system according to claim 1, comprising a second data bus including
second power and command leads, the second data bus directly connected and

common to the detectors, suppressors, and activation devices and the controller.

3. The system according to claim 1, wherein each zone includes at least one
15  microprocessor in at least one of the detector and the FAM, each zone configured to
operate independently from the controller to detect and suppress a suppression

event.

4. The system according to claim 3, wherein the detector includes a first
20  microprocessor configured to detect the suppression event in a suppression area and

command the activation device in response to the suppression event.

5. The system according to claim 4, comprising an activation module including
a second microprocessor configured to receive the command from the first

25  microprocessor and actuate the actuation device in response to the command.

6. The system according to claim 5, wherein the suppressor includes the
actuation device having a valve configured to selectively release a suppressant into a
suppression area.

30
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15 mcroprocessor in at |east one of the detector and the FAM each

zone configured to operate independently fromthe controller to

det ect and suppress a suppression event. 4. The system accordi ng

to claim3, wherein the detector includes a first 20 m croprocessor

configured T.0 deTkekystdie ascopging 36 ictiimely evlierdim tige daviyer s #igon cai&n dadvd
command the_activation deyice in response to the suppression event,

5. The syst @R &5 GHPRICESIONC EX5 T AUrstc @i SPeomd gPawera aady fonperterh Ao the

| nol udi ng_ 2 SERBAMICHG! BRI 8GRI cRARL GHAGH 18s AP Alen CBITRA

fromthe first 25 mcroprocessor an actuation device In
response t owhéreinc thenantictatiors motinke ychidarg ac teastdomeg capacitbraconnsetedttertbe n

th A des t.h t ' ice.havi | .
cont | gured TABP dEYiGary Femadt 1 bR FE T Voltted & Breclerity

area. 30  ffomthepswet Badsamaisthhgetiie Slb@tibityto (hBat@bitor S&iCEHIriR the
having a current draw during the suppression event, first and second

power | eadssuppresder ewent.o t he actuation device and having a current
capacity less than the current draw, and wherein the activation
nodul e i ncluding at | east one capacitor connected to the 5 actuation

devi ce and 8.he pDieEsysteatslcordiRe tCElRpiae B { @mpRitgl Onteerk onSigafation device
electricity fromthe power |eads and discharge the electricity to the

act uat i 18 dsteriaeinguyithgthe neondioHpr @ad i psAvidipgng . network TP stps thepfontroller
accordi ng t; I , rjsi e canfd i | ce:

i nterfaci ngl?l\c/\/lﬁal%i ﬁlgﬁ}g nélgﬁgir% o%oﬁgég g%%g{b p?%{g(irtgﬁshg{%agugg{e\%go&rri anggﬁ’ét g&%\%gon
control |l er devidesidi ng the nultiple zones and the detectors, the
suppressors and the activation devices. 9. The system according to

claim1l, wherein the first data bus includes a wring
9. The system according to claim 1, wherein the first data bus includes a wiring

15  harness including a connector having a pair of power leads and a pair of command
leads, and at least one zone identification element in communication with the

connector and configured to provide a zone location assignment to the connector.

10. A fire activation module for a fire extinguishing system comprising:
20 an actuation device having an instantaneous actuation current draw during an
suppression event;
first and second power leads connected to the actuation device and having a
current capacity less than the instantaneous actuation current draw; and
at least one capacitor connected to the actuation device and the power leads,
25  the capacitor configured to store electricity from the power leads and discharge the

electricity to the actuation device during the suppression event.
11.  The module according to claim 10, comprising a microprocessor configured

to receive a command from the detector and actuate the actuation device in response

30 to the command.
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15 harness including a connector having a pair of power |eads and a
pair of command | eads, and at |east one zone identification el enent
i n comruni cation with the connector and configured to provide a zone
| ocation assignnment to the connector. 10. A fire activation nodul e
for a fire Extinghé shbdde SxebRIME ABPEIafh NOI, ADBRiAGhs! ahi@FproSss&e the
havi ng an i nstantaneous actuation current dr aw during an suppression
event : cappeitar, apd) the aefhetiqodric awgdintegeied avithdone angtheraint at Jiegle
device and Raying a current capacity |ess than the instantaneous
actuation current draw, and at |east one capacitor connected to the
actuation device and the power |eads, 25 the capacitor configured to

store el ectiﬁicit from{he power | eads and discharge the electricity
to the actubti onl¥emodulegrrerrting fe clamypl b sehaseindihe fpicroprocessor hppng a
nmodul e accofglieNgeati j : b ' : canhl

o rece; vo Acokatln o deiot ang ORI el e et
devi ce in rlesyy@msecofponentt Withiothermnok loca@ol hesignnekuk éncheding dhengctivation

laim 11, inth i . or, th i ,..and th .
Cetuat i on duioGe BT G SR DR Tt GG At o8 TG with the
nodul e. 513;0hB @déﬁﬁﬁ@étﬁ)rﬁé}&ﬁérﬁicﬂﬁeiﬁén&ﬁ@ itk Lon¥MRhGdI askidBment.

m cr opr ocessor having a zone | ocation assignnment and configured to

read a Wonel4 denthe imedulenacsprdiegt toofclaam |1daswherpia dberpoinzoproodssdri ns
the zone | ocation i gn t including the activation device, the .
ni cr opr oces%g‘?‘m 'r"(’)e?isg‘? %‘ﬁﬁg‘éﬁeac %ﬁﬁﬁ&e ?Sélp{”f?ésoéc Yriig: P oHPRESTIER ShCRt
the zone i degidnké ©ahé 6omBlafAEREMGOITE@SEHIEdNEKRr bheete@s8. | ocat i on
assignnment. 10 14. The nodul e according to claim 11, wherein the
m croprocessor is progranmmed to actuate at |east one suppressor
19,2, SRR SRR NALe ;£ PR Gufhok BGTERRASnL O 2

15 a connector having a pair of power leads and a pair of command leads; and

at least one zone identification element in communication with the connector

and configured to provide a zone location assignment to the connector.

16.  The wiring harness according to claim 15, wherein the zone identification

20  element is a resistor corresponding to the zone location assignment.

17.  The wiring harness according to claim 15, wherein the zone identification
element is at least one pin providing a binary number corresponding to the zone
location assignment.

25
18.  The wiring harness according to claim 15, comprising a detector connected

to the connector, the detector taking the zone location assignment.

19. The wiring harness according to claim 15, comprising a suppressor

30 connected to the connector, the suppressor taking the zone location assignment.
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15. Awring harness for a fire extinguishing system conprising: 15a
connector having a pair of power |eads and a pair of command | eads;
and at | east one zone identification elenment in comunication
with the connector and configured to provide a zone | ocation

assi gnnent 2@ t h€heoviriegthmrness according fbhelain riiSngohprisiagsa aongrtie n@nt o
cl aim 15, mhe Ln th one identification, 20 elene is a reS|stor

t
cor r espondi 1§ Blgt IHB Hp e NG EaES; 1@;‘{1%@“@ Adgutificatiopzelemgnts \gprrpspgnding to
harness acc@edamezbi Bbaldh sSignb@r i n the zone identification
element is at | east one pin prOV|d|ng a binary nunber correspondi ng
to the zone location assignnment. 25 18. The wiring harness according
to claim 15, conprising a detector connected to the connector, the
detector taking the zone | ocation assignnent. 19. The wiring
har ness according to claim15, conprising a suppressor 30 connected
to the connector, the suppressor taking the zone | ocation assignnent.
20. The wiring harness according to claim15, conprising a zone, the
zone including rmultiple connectors having zone identification
el enents corresponding to the sane zone | ocation assi gnnent.

18



