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Facility Managenment System or Danger Warning System

The invention relates to a building control or danger

warni ng systemwith a two-core 5 circular bus for

vol tage supply and for communication with bus users

that each conprise a bus user circuit connected to

each of the cores of the circular bus via a

pol arity-reversal protection bridge. Building control

or danger warning systenms with a two-core circul ar bus

t o whi ch Raedlity Management SystennbrDangerWariing 8ystem

connected in parallel, are known. In case of an
interruption of the circular bus, two stub lines that
Theayhvestionpeiaéxth ansldigingdenitloy ﬁf dangereagiingt $y@tern &t A.two-core
.In case, of short-circuit, the segnent concerned na .
cigilar BFS o ynladRrtiob) <t deramUniea i vilh bl iress fhed 28y gompise
a bumiiged clreult dynnacteé td eadh afaing cares st thiei oirbulaobust ¥i& a polarity-reversal
bui |l di ng, control or danger warning system so that,
ProfSPUQAIGPe  shortened but 15 operational stub |ines

still remain available. In the following, the term

“gignal systeni is used to, include building control or.
B3R enh P S BRE St with e Bitets WpiaE bistip fihich bus
usefs, se.gnalarsy systeras,0fire lcbsnddtert in tgaeallelSargSklicdvn. In case of an

circu nd the ci

. connect to.the | | ar bus, rcuit
inGFURRERY § ke g0 %, SR AT s%; 8 ek BE kel Indggendenty from
eagheothet ratairar einprase dfda vwsHdnt-giahiar ithey segmentsaoncerned may be
protection and can be connected rapidl e_known. .
afiohird BY PR iet s eketr bahaler Spttolesh e (CBAMH qantrol staton
of dbe baitding @oatrolt dreangab wanling sgstded so ahaty tdram@ansplérpdHottgned but

t he. as .y of. the .circuit breakers only to a limted
onglateiat e e al! (418HE V8RRl vor | v de i f or m

standard for color coding. Therefore tine- consum ng

t erm nation neasurepents on individual cores canngt

i8¢ SRR A 19 SRR e bRl L g BRlRa SBPES or danger
wareihggystetnended. 30 Furthernore, signal systens are -

known in which circuit breakers, usually in the form

of relays or FETs, are incorporated in the bus users.

In Buss caugee of agsenttiysotksigrhl aysteme rufi¢rdd Rield) the taienUsess ¢orinected to the
bus

1 i rcul.ar are havi 0 be. taken.tq ensur
orggfr i Rt B TS pERIG. ol B DR bt 155 usors that
are @douidesl whie polatityangversalagretactiby and ckin bet cangested Irbpidly are known.
necessary. t rform.tine-consum det.erm.pation
HOWEYED il peRerre et o BB Borrest pririss
systens of this kind are knowmn from DE 36 14 692 Al,
Coq)oEr-cA{)%eg ZCO%é&ctérls’ sir%'ﬁ'lifg/ﬁ%e %Esggerﬁgly of the circuit breakers only to a limited
extent, because there is no world-wide uniform standard for color coding. Therefore time-
consuming determination measurements on individual cores cannot be avoided, in

particular when existing plants are being extended.

Furthermore, signal systems are known in which circuit breakers, usually in the form of
relays or FETs, are incorporated in the bus users. Bus users of this kind are connected in
series into the circular bus, care having to be taken to ensure correctness of polarity.
Although the incorporation reduces the outlay of assembly work, it is still necessary to
perform tine-consuming determination measurements on the individual cores. Signal
systems of this kind are known from DE 36 14 692 A1, DE 43 22 841 A1, CH 651 688 A5,
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2 and EP 468 097 A2. A bus user circuit that is
usable for a signal systemof the generic kind
mentioned initially is known fromDE 198 50 869 Al .
This bus user circuit has twg circuit breakers, by 5
means of each of which two cores of the circular bus
can be connected. Therefore a bus user fed from both

S| e connected to the bus with the sane
a'ﬁﬁéﬁ@%‘\gm arity despite the polarity-reversal
protection bridge so that in this case too,
et erm nat §u r.ement s or med
usa

f be, per gn
A DUSy F%ﬁroclfgﬁ'" § 1912 spH@Ieerts e}, 0f @eg&g%rbc KIR m?émoned initially
is khpwna tfropd DH rm$ I5by8699A1 hél' Hies basriusgr Oﬁ‘rcdimhdsdlwmgcmm”tt tsredkers, by

and _.dan ccordance w e
meRtratEPtof whRh g ¥ of sirehily B B9 BAGHated eretore a bus
useofqdrfrcsm bgthtleas moétai‘el doyinéc&&'@(tjcsmb m:s@ﬁmhe @ﬁmlbrded@ﬁated polarity

into the circu
aepiTie BoRLMTEyS el BelsSion BHiaR: o i dfleecass, leps Holgminaton
médslgerhdrits nasthe pérfdrinedlon theindivithal esrasluct i ng st at e.
The d.c. voltage termnals of the two bridges are
connected in parallel, and a bus user circuit is

THeoioadretidn e basshor ke object of sirplifieing eeastahtbly dinuillding control and
circuit neasures the voltage conditions and

datnﬁgr\yarﬁng\lgasryﬁftepgs at the a.c. voltage inputs of the

brldges and ensures the operation of the bus user and

r cul bus Vi

inigyriodeG i B iyeRlorh i bRBPUR ScfmeTiLeatth st cqroprising two
poilariy-sdvessal gmt@ctlon aqadgiésyby hmauts ofindhichuit limlogb&—mtmﬂiescwcular bus.

are fi.rst dete u erat it ) .
T, Bk R Betion RRORS oBREHED, PRrs B8 plee i frsty in @ non-
cdn/dumimgrsmte. dhe dax. nbltt@lesterr?lﬁals to:‘l?’rentmoebridgés addtdnnestel in parallel,

onents. ar. hec o[, effec a . _

ang g BN ot iR s SRR ptrh et b etab8 hrainaln, The tus user oicuit
meaﬂuteshthegvcmfagblmnﬂﬁass ahd ttheir potapities it diee brd d@&ag?mﬁrtpu&? of the
bréS non-conduct e bus se

ng,
G5 A, AR, et 1 1BE 08 s B e SBirils gy ftving the
FETsat Qiing ra tlameswhmetmeblheorfsﬁedimg thé Huseuseus casdle tatalled very
be effected vi Vi ou ut .termnal. Thi

repgly "y gk aftol Fesr el Irt\geBiming Btk iogpry, and it is
thereforsemnaibaai iwitich tomdmtmxb |$| n@mecﬂs@l Ac cwhidh ngair oof terminals.
LE@t &0 eC io, Ih n nf ar Leult Fo qﬁ/ én ircuit-breakin
BBy vb‘Pt% ¢ 4 F‘?’P%‘f S ep&?%%ﬁs?fyc 4i B§& %F Py 9
opléE:\TmnI bedauae &y Intezmb efl atswitbleingioh e BETY obipp @sitge stde bridge into a
non- c%rﬁdt?ct:tlrr]lgrstate tfle bus segment located behind this can be disconnected. Another
advantage is that during operation the feeding of the bus user can be effected via its
previous output terminal. This may be necessary, for example, when the circular bus is

separated into two stub lines.

According to patent claim 1, the bus user circuit receives its supply voltage at first via
parasitic diodes of two FETs that are located to be diagonally opposite to each other in a
bridge. Subsequently the bus user circuit measures the voltage conditions at the a.c.
voltage input terminals of the bridges. When a voltage is applied at exactly one bridge,
the FETs with current flowing through their parasitic diodes, and two FETs that are
located to be diagonally opposite to each other in the other bridge, are switched to be
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bri dge. Subsequently the bus user circuit neasures the
vol tage conditions at the a.c. voltage input

term nals of the bridges. Wen a voltage is applied at
exactly one bridge, the FETs,with current flow ng

t hrough their parasitic di ode3s and two FETs that are
35 located to be di agonally opposite to each ot her in

e oth ar e s uctin
OrlieRy ThetetyC 8 isuP0 g Blbde B ShulPed fothe B RIS i ot cirutar
bussetlosed whére thal sutpuitaf thethus user islcoarettad tnthe lbenteal icpntiol station of
thOf thle bus user is connected to the central control
gtslgtnﬁ S the si gnal system 5 In the enbodi nment
according to patent claim?2, the bus user circuit

vl }Bh S Bl A ob IE e BRLo SRS 50 b8 3L St AgRe h reTs n e
ndrea:dndnetir@ sta)tb varadnhit Hetedigesssupply edjiagkiat ditie a.18. wdltagbénput terminals

ok Ees. PS5 PR el 2 spERLel e e I tpesss ey

prevertted ar bus of a building control or danger warning
system be fed only from one side during nornal
operation. In other countries, e.g. Geat Britain,

Int Bernfiaeydihege & aaregmatmm dhat busirc@argbuofof @ buitdingakentrol or danger

it ereSpis g o B ma Pl S8 durmp i R8! Hosdefdy o pproountrs,

e. ga@eeat Britdimktba fa@dmlgu of aadrcular bualeng 3of dfirecalarrh egstemg is effected
baashcgw ﬁggnrbgﬁ} gg%% rﬁgll @%gg g&ga ﬂ%%ls eefflow %8 rprogé:llt)le.’ This case is
tah@nacmmﬁllmgzlalinnSanHedeea faeldna@tfa);yuemm eidesds mmtdcted as being
;d a| | able a
°§§§§* S e PufisBae FE TS RoYE B o Cﬁa¥ugv Slore,
in the form of a gold cap condenser. Th| s nmakes
InIo epl va%é emeb% tta8 8 tt I F' y C busser has available a
5 e A e it !
seifemﬂro(hnn gurremt [sapgnior ah anengsj star.ees.pus tlmesmrmanf aogdld cdpasondenser.
| Th [.Cilc can store
%ﬁ’a‘é‘%‘%hpﬁs%'e SEARG fosichogmaiod SR S ooy fe¥ syt
instructions fromthe central control station in
t f ou 0
Inattggo%k{%gc{ %?nt % opdlrﬁglf gﬂ%%@%‘aé@%at@%aﬁﬁs u%ﬂ' cnrcHg &ré'g available a
mamerysi 'Qmablusngsemnmslt cd sterayddresxainplqy axerdiing coaditions, faults in the
nyj . nt a rati |_..conditions and to
BB ERAE o e s8R Bl SerRMed padig means of
this
In the further advantageous embodiment according to patent claim 6, some of the bus
users are signaling means. This makes it possible to monitor environmental and
operational conditions and to report these to a control station. Signaling means of this
kind may be, for example, danger alarms, in particular fire alarms. The operational
conditions to be monitored may be, for example, those of doors, locks, windows, or

smoke outlets.

In the following the invention will be further illustrated with the aid of schematic drawings.
Shown by

Fig. 1 is a first embodiment of the invention;
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kind may be, for exanple, danger alarns, in particular
fire alarns. The operational conditions to be
nonitored may be, for exanple, those of doors, |ocks,
wi ndows, or 30 snoke outlets, In the follow ng the
invention will be further illdstrated with the aid of
schematic draw ngs. Shown by 35 Fig. 1is a first

.enpodi ment of th ntio s a second
Flrodi mers 2geoPREemRYEREnGH ndynyenting ang®; & 3°F P o
Fighart . Fiigarflewlcraftows a bus user that is connected

into a signal systemvia a twd-core bus to a 5 d.c.

vol tage supply, and for conmunication with a control
Figtret1 showsThbuduseruisatris b@?e\tl\:hm intpai sﬁigna]fsyttehm'laal tWo/-?dore bus to a
A2 and Bl, B2 means o ich it nect
. Eoyitae Biny. g TobantySralin illun captorlelAge; iegiud user has two
pdirgrafiteredirsalg A@nﬂ@ehdj BﬂsBZ By amehnB of whivhrniniscdoafedtod i series into the

oulspeys RIS FaBR g 1, PRt g heindls dFriagBosd o b Bes moRdrLed to
volthgé irput tmrlnbial_l':_‘.dg‘&a glﬁik?el retitfles BBRlarmirBlRBR%sﬁécﬁlvg@n I’ﬂh@td&d voltage -
e 10 ,bus s dis
o RS of o Wi WPBe Beclfih iR &1t PREIES shndmetf fparatie. The
bLbsrliség eircuiteatdd iéi(ﬁms&RIﬂ:oEl_a}m darBH& to ?H’e_?ibfw;dg gerfrirgdld 61 tAe Swo bridge
S

o PRISN R, T RARIAGR RO st o1l TR BRAof T1. R2

T3Iramh@4; 8R20ai5aT60N7 and M8). plarcaderttocnakeode@rnaé heanaér dftoperation,
FETs t naI N as diodes .

tn s gtodh b PR R AT T (g™ RV e lferBly g diodes

Tt CTl@tet'manIS(Am A2y B4 add ®2ese Bach ¢bnrigbisd tBgtounddviddiddes D9,

AR o osillie BT RRa S PtRAal oNTAL SR psh Gagapines va

eachcbekanﬂlmalsy M_tAg & d2o M B ade M B2 theoraitagdvdsh, at the resistors

i ) a0 et g cErTsy Fle, 16, B8 SLte0 e

measaungrhent résﬂztdl ifgfor sxarhplecfeeding ivl effecterl drievip #he paif of terminals A1,

A S lish e B e R A e B e ic @ode paliey o pither T
ari0Tanor T3, andrT41' ZararfastTéwitchee td Ibesd:orKiMctMé‘le&ubﬁednently the bus is

R A R S A I e S A

FETs T5 to T8. Figure 2 schematically shows an

Flgure éj sgr?ematlcally\’\@h&vps ER %m\@%ld}n?&? |r(1: %\%‘:ht {h%”v?ou%BQ cong tions and the

signs at the pairs of terminals A1, A2 and B1, B2 are determined by means of four
optoelectronic couplers O1, 02, O3, O4 instead of via the resistors R1 to R4 as in Fig. 1.
Each of the terminals A, B is connected to two LEDs disposed to be antiparallel (A with
LED1 and LED2, B with LED3 and LED4). Each of the LEDs (LED1 to LED4) is a
component of an optoelectronic coupler O1, 02, O3 and 04, respectively. One of the
output terminals of each optoelectronic coupler O1 to O4 is connected to ground, and the
other to the positive d.c. output terminals of the bridge rectifiers BR1 and BR2 via a
resistor (O1 via R5, O2 via R6, O3 via R7, and O4 via R8). The bus user circuit
measures the voltage drop at each of the resistors R5, R6, R7 and R8 via the terminals
M_A1, M_A2, M_A3 and M_A4, respectively. When a d.c. voltage is applied to a terminal
(A or B), exactly one optoelectronic coupler supplies a signal "0". The input (A or B) and
its polarity are determined from the information as to which optoelectronic coupler
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signs at the pairs of termnals Al, A2 and 131, 62 are
determ ned by neans of four 25 optoel ectronic couplers
01, 02, 03, 04 instead of via the resistors RL to R4
as in Fig. 1. Each of the terminals A B is connected
to two LEDs disposed to be antiparallel (Awth LED1
and LED2, B wth LED3 and LED4) Each of the LEDs

SupiERI o SgTal Jbne SRR MS B BE M Dl . TR BOBY s then exactly
twetdpmdledtrehm dmablsrsntfhaeatéwasammltemﬁffeaénthma@h &\, BDdugpy a signal
i s, connected to t he 30

"0' o-ghef P%u%ar glrc%tlﬁvsb%q%:tﬂﬁslggp flam W?e pgﬁu?qgé@tn?c ct:ort]JSIers, and then
driVé@ithef FETs TBR3 T@nigl défgénuérceaupdnetbie Sigiald, O aMalagRwith QRe case of

|:.vi R6, 03 via R7, and 04 via R8). The bus user
'®itcuit nmeasures the voltage drop at each of the
resistors R5, R6, R7 and R8 via the termnals M A1,

TRegiiinghotas ERDS T 0 T it SREST et o, e sigsis i torprinals M_A1,
M _g«ma Mpwehcem Aans dluspatplels fkpwichas ireFiyl gnathe” éhart sTérﬁs with the
TN TN LS ST CXCE TR
atswwrme&lst ,?JE, A, gﬂ?lr?ndlEfZ i%l‘tﬁfm nfeeslthrati.t ll]thheltheciﬂﬂg ftHeaslis user is
C. rom po S S, . en, exa WO .

otBtec B PRSI ORI Pl ety e Bl amotiprging: EF T become
coheudtive dlysainsppitagioppf 3 saitsbigpale voltdge. Abart hum thisethe bus is further
i P 8 Ry 15 b e BN See pavo
mpiﬁp@mdﬁm@elfmao exdrhple sihgrfaebding imefaTécaéTdoggr the telnntsria_ts Anaed A2 with

n " I N .
G SBURAAERT D5 R B A Padson W et AP sthER Algete voltage i

aplm_léh?to e AET3MA dvidA3 ia S_I“IHLaﬁdra_tTe}Jlinaﬁd@r tb Ireducelthe toltage drop at
The, .ch t arts w

Fi Q. he us rec
the dBp Pat! AiRhR hep Beah BRalbh et 1S yolith i 2Rhactipny o e pairs o
teshindle.B1Thed BA| tlaagEEIQ T8t aridh F6 tege rdrineh siaAS, TAAndBL, T6amerder to

2 1.s then ur ed. t he, f f. the bus ser.
stipp dBe i, 0 A gty oleamials: BSoreapR el B ROR e ey & output
teainalespondi ng FETB becone conductive by an

application of a suitable gate voltage. Apart from

this, the bus is further relayed by driving of the

If thetfeedifig tsvas:ﬁfeEtEEHsf.roﬁf béthesidas| okg@ \td1tage issbenmg ap@i@d@(ﬁoetd the pair of
rm na

et iy 2. Aol SR RE A AP @R B FORPRePed to the

cehbatdoatruicdtatope at Al being positive in conparison wth
that at A2, then a gate voltage is applied to the
FETs Tl and T3 via S Tl and S T3 in order to reduce -
In tametheo lptagamehingpofathe bus user circuit, for example for application in a system

with obligatory feeding of the circular bus from both "ends" connected to the central
control station, the bus user circuit switches through the corresponding FETs of both
bridges BR1 and BR2.

If the voltage supply collapses, and the bus user circuit has available an energy store, for
example in the form of a gold cap condenser, then the bus user circuit can detect this as
being a fault, and can memorize this and report this to the central control station following
a restoration of the circular bus. Thereupon a programmed reaction can occur at the

central control station. This may be, for example, a malfunction report, possibly attended
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i.e. avolta
byEshiatifm PLa jelsphops-

the di ode paths. After it has been ensured that no
voltage is being applied to the pairs of termnals
1311 and B2, the FETB T8 and T6 are driven via S T8
and S T6 in order to switch the bus onto the pair of
terminals Bl and B2 that is rfow the pair of output 20
termnals. If the feeding is effected from both sides,
i s bei applied also to the pair of
ing RelAChi0% 2 enliy EdR # &vFRIdMSIREY.
menori zed, and can be reported to the central contro
station. 25 In another progranm ng of the bus user
circuit, for exanple for application in a system wth
obligatory feeding of the circular bus from both
"ends" connected to the central control station, the
bus user circuit switches through the correspondi ng
FETs of both bridges BRL and BR2. 30 If the voltage
supply col | apses, and the bus user circuit has
avai |l abl e an energy store, for exanple in the form of
a gold cap condenser, then the bus user circuit can
detect this as being a fault, and can nenorize this
and report this to the central control station
followwng a restoration of the circular bus.
Ther eupon a programred reaction can occur at the 35
central control station. This may be, for exanple, a
mal function report, possibly attended 6 by actuation
of a tel ephone-line selector, or an entry into a event
menory. 5 10 15 20 25 30 7 Patent Cains
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1. Building control or danger warning systemwth a
two-core circular bus for voltage 5 supply and for
comuni cation with bus users that each conprise a bus
user circuit connected to each of the cores of the
circular bus via a polarity-reversal protection
bridge, <characterized in that the circul ar bus
ext ends through each bus_user via the polarity-
reversal protection bri dgatePBRIiMSnd anot her
pol arity-reversal protection bridge (BR2); that the
bus user circuit is |ocated between the d.c.
term nals, connected in parallel, of the 10 two
1.br i dgIaRlin admtrbmtdahbgr \béramgfs%teﬁf wiR BhwBCo I8 Foufe? hois $dr voltage
of FETs (Tl to Té% Initially in a non- conductln%y
supplyt @nd {Qracqrpraupigation; Wity b&?dﬂf@és HatvgAchncommise @dus user circuit

carfbated EL8adnoftiecdibs 6Cthé fficul@f busWid srpblaﬁ{yq%ertsblqorbté%uon bridge,
user CIrCUIt at first receives its sup %votae

chaeacisrized ipeat g drgyas Pyp @xtands rthgqugh§a5 Ruseusehfa the polarity-
reGS8AIESOREtION Briggd ®Rcfaé}ﬂi bﬁkﬁﬁeﬁ%lﬁﬁ@&évérgﬁsfﬁofe\éﬁbn bEdge (BR2); -

havi n arasitjc diodes through which current f
that{ge §8§ SN CF’E'?s'P‘f%‘%,datPeéWe%”lﬁ LGJRANINGS FARBSFiEd It parallel, of the
tw@%hg@é h&id ’dhat thB ®raHches oibdidtlfii %ﬁdgésocdﬁﬁlsﬁ@fm@rst(ﬂﬂgo W‘B?lﬁntlally ina

a sup vol ta ied to_exactly one
”%‘O?OJ‘PB?%Qr%%’:@r @%ﬁ%?@f?%ﬁ? FieAes P whieh. thét ar&ﬁqkﬁ Izﬁ6 in the direction

ofC&litehlow) thdah\@etisehadindlin Gt Fyystt r%ﬁél%é hs a;ubpw VohBge, measures the
QTGF‘rCUI ar bus for voltage or conmuni ca

Su
5% Bl IS, oo o HBRRACUES A5Sdnes Frighis those two

FE2ES ﬁmﬁ@@b@@utm.mhhmugh hﬂm@r%aﬁemfﬂdme aft risd 8o PESS located
Vi a pol arlt\é reversal protection brj

d'%w 1 BBPE e it it IR Gh P IOy 6 B ey i Mg R SupPly

tdp?)hé@ﬁexébﬂy drieeofped polhfity=reVety Al pstbctionriiged.on
br| dge (BR1) and another polarity-reversal protection

bridge (BR2); that the bus user circuit is |ocated

2.bet V&ﬁﬂlﬁg%n&olcor daRbeA Warthihg SBRAERIISE tivb- of@rcz{J @#d#tar budfor voltage
0 ot

e brid and that the branche :
S%Plyd@i@?%?%?’gt‘“"é?t'oﬁlzﬁ‘%h § Ysgrer&yat; §acoi GanRyisp @ pususer circuit
comABCted Etd%@dw dmhes&cﬁé@of té @nr&l.h@’ m@rw@a Kob{én@l-r@d@'%alcﬁotectlon bridge,

t hat I rec

C'"@[ﬁcn?%’ﬁﬁd n 6Wtrtsﬁé3'rl§ﬁ§r EE%PX@”PEJT‘PUSE‘ Gech fusgs e dhe polarity-

rek/ér%aISM’@ﬁicMoN‘bh&@é}(ﬁRﬂ%’rﬁﬂéﬁ&héthlaN@h&@@@ p?Gl@cﬁdrﬁdege (BR2);
f our conpect ed ﬁ’ls cores, and mainta

tha'i tﬂe Eﬁ%gs%fﬂfct"a's lqagfeq hptweep e daERinals %“H?‘éewfa"e' of the
m@tmﬂbys V@A.d tﬁﬁﬁthbf’ormﬁéé, @pbdtl@ bRe§ds donsROSFETRRY to $ lhltlally ina
ng contro ni n syst em VVI

GRS G I B8 et SP8PE SbeMCE Rl FeRRlATEg in the direction

of CEUMRMBIIGAL theNbud tiger LS SE Misstt lRBIVEARE stPPIPrioRBgd® MESsures the
ser

volf!tages anJ ﬁ'\elr signs on the four connected bus cores, and maintains all FETs (T1 to

T8) in a non-conducting state when a supply voltage is applied to both bridges (BR1,

BR2).

3. Building control or danger warning system with a two-core circular bus for voltage
supply and for communication with bus users that each comprise a bus user circuit
connected to each of the cores of the circular bus via a polarity-reversal protection bridge,
characterized in that the circular bus extends through each bus user via the polarity-
reversal protection bridge (BR1) and another polarity-reversal protection bridge (BR2);
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connected to each of the cores of the circular bus via

a polarity-reversal protection bridge, characterized

in that the circul ar bus extends through each bus user

via the polarity 35 reversaIEProtection bri dge (BR1)

and anot her polarity-reversal® protection bridge (BR2);

8 that the bus user circuit is |located between the

c. termnals, connected in parallel, of the two
th@irth%léé%useér?ﬂc*ﬂ'h'ét'oqalt@ BFWRRHES bF- t%‘?'ﬂalhr@a@%@e% tB‘rRr’%r%'{e' of the

twBforib§edss a(nEJthétOthér %}adcneé bﬂidtb/ bhdlge% cdh@@.t @rcmtsqtrn m@m) initially in a
st at e, Vi a araS|

”OBOQOQFP@@Q ﬁt"ﬁe’t ‘ﬂ% the P%’é?‘t"bﬁ'“%? OEWP'PBnttha? ‘T"S\Ho'etrﬁ%d th‘e direction

of UrenEildvi Uhb Bils ﬁéérs&lrcﬂ@(é@lﬂ/ﬁsrebél%és HQF%'uMpIYQJOIta%? ,measures the
measures the 5 voltages and thejr si gns on the
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