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simplification would not be achieved because this system, being intrinsically unsafe, would still require the use of
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individual wiring from each signal to the monitoring system.

The emerging LED technology applied to traffic signals offers an outstanding energy saving and
maintenance cost reduction due to their low operational temperature, monochromatic light emission and
extraordinary life expectancy or mean time between failure (MTBF). New kinds of LED devices especially

40  designed for the traffic signals market have been emerging lately and many products have been developed in order

to retrofit this technology to the existing traffic signal controllers. But, it is clear that the state of the art in traffic
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35 FIG. 10 is a block diagram of an eighth embodiment of a traffic signal control system to show the power
line saving and intrinsic safety concepts for two signals in a series or ‘loop’ connection according to the present
invention,

FIG. 11 is a block diagram of a ninth embodiment of a traffic signal control system to show a method to
add 'inherently’ polar characteristic to a non-polar sighal according to the present invention.

40 FIG. 12 is a block diagram illustrating the correspondence between to FIG. 6 and traffic signals.
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Low-Voltage DC System: Safety and Maintenance
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35 Among the main purposes of any traffic signal control system are ‘coordination’ of the right of way and

‘safety' by preventing the allowance of such a right simultaneously to crossing traffic.
For this reason at least two sets of equipment are needed to establish a reliable solution, the controller 101,
103, 104 and the monitoring system 102, 105, 106 described above with reference to FIG. 1.
This safety relies both on the redundancy of equipment and the integrity of the manufacturer that should
40  offer fully debugged and tested systems. This leads inevitably to very expensive control systems.
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polarity. So it not safe enough to ensure that no operation is possible if opposed polarity is applied.
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W ring he green an arra re connected
Lo r eceirampaagrapped el Bri reh MR i Eira sp e Sheam e Pe gt G g S50,
204b of thehlghtatf-we}rataleswuawe connected to receive power in the opposed
polgpity. In this manner, when the arrays are associated with crossing
traffic, the intrinsically safe concept assures that cross traffic do not
recei ve MUltple Bhases\t _ of -way at the sane tine. 30 Miltiple Phases FIG 14
shows a stre@lG. a4 aBss Ifredt Wlodshig Stitheetes And BY st)dard3iafhio gan thnibediglpaths pad 8) and
nunber i r&%t}%%q’tfp%s]hpg%vggs and the types of lights and devices. In reference
€

to figure owng lists the paths in pairs that can be all owed
for traffic éqrefef@ecegcaﬁ@re 14, the following lists the paths in pairs that can be allowed for traffic at the same

35  time without a collision hazard or accident. For example, paths 1 and 5 (1-5) can have traffic at the same time with

no collision risk.



35 tinme without a collision hazard or accident. For exanple, paths 1 and 5
(1-5) can have traffic at the sanme tine with no collision risk. WO

01/ 054095wB@T/AHEE03/ 01800 12 Table 1: Al owed phases combiPcattisonsi8od-r om
Street: Allowed phases Al and 5 5 Al and 6 A2 and 6 A 2and5 B 3 and
7 B3 and 8 10 B 4 and 8 B 4and7 Table 2: Phases in FIG 14 = Reference
numer al Fablal:Plasd phaesgprbitiions]1 =922 5=942 15 2=924 6=943 3=923 7=944 4=925
8=945 TaRInfstRetl | StaBlowddlpndshie feasible ON slates for the eight signals if no
polarity swtches are in the OFF position 20 for the four-power-Iines
arrangerent (Y= 14pnds an extension of Figure 7. Table 3: Cables M= 4

Phasés # 8 (used diaghal s), X=12 (maxi mum signals), Y=14 (conbinations) D C
BA 127524 89 10 11 12 Phases ON 00000, 0OOOOOOOOOODO
oxooéa1/1nﬁﬂﬂnnn11nnn1-ﬁq 0010'l 011000000
010 3F-11 0032“7,0010000110107-6-9-11 010010001
1080}301005-2 0101110011001 00001-5-2-6 0110
10i0 10 (i 0 3-2-10-11 0111000021001 0010 2-6-112
100000000f1000014-8-12 10011000010010012
1-4-9-12 10100110011000003748 101100100100
1 0 O O THvié2: $hasds idFIG. O ORdberéhcelnuthefdls In OGO 9h a0ddB 5-8-10-12 1 1 01 1 0010
0000,0,0 1 1-51 11100100001001003-8-10 1111000
0 079 0,00 O 0 0;%435

3=923 7=944

4=925 8=945

Table 3 lists all the feasible ON states for the eight signals if no polarity switches are in the OFF position

20  for the four-power-lines arrangement (Y=14) as an extension of Figure 7.

Table 3:

CablesM =4 Phases = 8 (used signals), X=12 (maximum signals), Y=14 (combinations)

D C B A 1 3 7 5 2 4 8 6 9 10 |11 | 12 | Phases ON
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X

0 0 0 1 71 0 0 0 0 0 0 1 i 0 0 0 1-6-9

0 0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 3-7-11

0 0 1 1 0 0 1 0 0 0 0 1 1 0 1 0 7-6-9-11
0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 5-2-10

0 1 0 1 1 0 0 1 1 0 0 1 0 0 0 0 1-5-2-6

0 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 3-2-10-11
0 1 1 1 0 0 0 0 1 0 0 1 0 0 1 0 2-6-11

1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 4-8-12

1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 1-4-9-12
1 0 1 0 0 1 1 0 0 1 1 0 0 0 0 0 3-7-4-8

1 0 1 1 0 0 1 0 0 1 0 0 1 0 0 0 7-4-9

1 1 0 0 0 0 0 1 0 0 1 0 0 1 0 1 5-8-10-12
1 1 0 1 1 0 0 1 0 0 0 0 0 0 0 1 1-5-12

1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 3-8-10

1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 X

25
Connection of polar signal in table 3:

1=+A-B 2=-B+C 9=+A-C

3=+C-D 4=-D+A 10=-A+C
30 7=-A+B8=+B-C 11=+B-D

5=-C+D 6=+D-A 12=-B+D

Phases 9 to 12 are not used in example in FIG. 14.

35



Connection of polar signal in table 3: 1=+A-B 2=-B+C 9=+A-C 3=+C-D 4=-D+A
10=-A+C 30 7=-A+B 8=+B-C 11=+B-D 5=-C+D 6=+D- A 12=-B+D Phases 9 to 12 are
not used wooenswepde in FIG 14. 35 WO 01/054095 PCT/ USOLPOTAG01/01880 Usabl e
Phases ON Streets Phases: K 1-6-9 &8 5 K 3-7-11 B Conflict 7-6-9-11 AB
K 5-2-10 A Conflict 1-5-2-6 A Conflict 3-2-10-11 AB 10 K 2-6-11 A
4-8-12 Bsableonflict 1-4Pss®ONAB BBl ict 3-7-4-8 B OK 7-4-9 B 15 Conflict
5-8-10- PhesesB OK 1-5-12 A (K 3-8-10 B "Phases" and "Streets" refer to
those in FIG 14. "Conflict" neans there is the risk of a collision. In

or deg to prevent t :é:lqonbi nation listed as "Conflict" a sinplified | ow
vol t age ol yoni toring systgm 302,s recomended. In reference to figure 7,
Tabl e 4oghows the conbkpgpi ons fgasible ON states for the six signals if no
pol ari t yonfBdM t ches aretisn-¢ he OFk position. 25 Table 4. In which M3, X=6,
Y=6 714Cédfct712 +707 +3Q804Y09 +ZB8 +203 +204 ON 00O 0O 0O O0OO0OO0OO0OO0OX 00O
1110 0OOK O 1 204,707 26-11 0 0 1A1 000, 09 011001001 204,709 1
00000@110203,708-8-120112(%0100707,708 110010010

203, 706 Conflit 1 0 0 0 0!9-%}2X
Conflict 3-7-4-8 B
OK 7-4-9 B
15 Conflict 5-8-10-12 AB
OK 1-5-12 A
OK 3.8-10 B

“Phases” and “Streets” refer to those in FIG. 14. “Conflict” means there is the risk of a collision. In order
20  to prevent the combination listed as "Conflict" a simplified low voltage DC monitoring system 302 is
recommended.
In reference to figure 7, Table 4 shows the combinations feasible ON states for the six signals if no polarity

switches are in the OFF position.

25  Tabled.
In which M=3, X=6, Y=6

714 [ 713 | 712 [ +707 | +706 | +709 | +708 | +203 | +204 | ON
0 0 0 0 0 0 0 0 0 X
0 0 1 1 0 0 0 0 1 204,707
0 1 0 0 1 1 0 0 0 7565709
0 1 1 0 0 1 0 0 1 204,709
1 0 0 0 0 0 1 1 0 203,708
1 0 1 1 0 0 1 0 0 707,708
1 1 0 0 1 0 0 1 0 203,706
1 1 1 0 0 0 0 0 0 X

Figure 15 is an actual circuitry used in a prototyping this invention and shows a Central Traffic Control
30  System comprising the following elements: An AC power input (107, 117) comprising AC1 and AC2. A main
power converter (301) comprising T1, F1, F2, R22, R23, W3, VRI1, VR2, VR3, VR4, D3, D4, C30, C31, C32, C33
and L1. A central controller (302) comprising U1, X1, C9, C10, C11, R10, R11, R12, R13, U4, C11, C21 R9 and
J2. A communication port with a possible external computer comprising U4, J4, C17, C16, C13 and C14. A
communication link embedded in a power line (604) comprising R14, R15, Q6, Q7, Q9 and C12 for data
35  transmission and, U2, C1, R1, R2, R3, C2, R4, R5, R6, R7, R8 and C3 for data reception. Polarity switches (404,
405) comprising U3, R17, R18, W1, W2, R19, C4, C5, C6, C7, C8, R28, Q1, Q2, Q3, Q4 and J3. A battery and
battery charger (315) comprising U6, B1, C22, D5, R25, R26, C23, C24, C25, C26, C27, K1, R24, Q8 and D2.
Figure 16 is an actual circuitry used in a prototyping this invention and shows a local node and comprising
the following elements: A local controller or ‘node’ (516, 517) comprising U1, C9, C10, X1, C11, J2, R33, R34,



Figure 15 is an actual circuitry used in a prototyping this invention and
shows a Central Traffic Control 30 System conprising the follow ng

el enent s: warnniAsiopdwer i nput (107, 117) conprising AClI and PA&CAISOROTSA0 N
power converter (301) conprising Ti, 1#l, F2, R2, R23, W8, VR, VR2, VR3,
VR4, D3, D4, C30, C31, C32, C33 and L1. A central controller (302)

conpr i siAgEIHIDL, R4, D334, DEpeg C16;14n LERs electymaliconditioning fystam UBC4, € €6, CT38, R, GHd
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| ocal controll ode! 516
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signal s PF%?% feBrhot %i“ﬁ“g’;m%havﬁge}‘ ygaied o R m"ﬂ\ iegtipnsgpd ‘fhé‘tﬁes Vig Qe
swi t cheso thaOkille® Bi8he dotl B)is, deiafrel ® bengndtddidod that b dppehded dla2mdare inkbRde@to covdr alllich J 5,
and J6. drive states signaled by a
traffic mgglh%an&]% aﬁdf%%%% agﬁg “%t@ﬂ&hﬁﬁlg%é&rg thﬁe(]l;m;h&g ally green), "proceed with
caution" (typically yellow), and "stop" (typically red). However, since it
is conceivable that different col or associations mght be established in
sone unusual circunstance, the three nain states for traffic control wll
be described nore generically as "proceed,” "proceed with caution,” and
"stop." It should be understood that various alternatives to the

enbodi nents of the invention described herein may 10 be enployed in
practicing the invention. It is intended that the follow ng clains define
the scope of the invention and that structures within the scope of these
clainms and their equivalents are covered thereby. Wiile only certain
preferred features of the invention have been illustrated and descri bed,
many nodi fications and changes will occur to those skilled in the art. It
is, therefore, to be understood that the appended clains are intended to
cover all such nodifications and changes as fall within the true spirit of
the invention. WO 01/054095 PCT/USOL/ 01800 15 1 claim 1 1. Atraffic
control system conprising: 2 at |east one pair of inherently-polarized
traffic control signals (203, 204, 511, 513, 603, 706, 707, 708, 709, 3
922. 923, 924, 925, 942, 943, 944, 945) connected wth opposite polarity
orientation relative to one another; 4 a plurality of polarity swtches
(404, 405, 703, 704, 705), an output of a first one of said polarity
switches 5 (404, 405, 703, 704, 705) connected (310, 311, 712, 713, 714,
906, 909, 910, 919, 920, 921, 936, 937, 938, 939) to 6 at least a first
end of one pair of said inherently-polarized traffic control signals (203,
204, 511, 513, 603, 706, 707, 7 708, 709, 922. 923, 924, 925, 942, 943,
944, 945), and an output of a second one of said polarity switches (404, 8
405, 703, 704, 705) connected (310, 311, 712, 713, 714, 906, 909, 910, 919,
920, 921, 936, 937, 938, 939) to at 9 |east a second end of said one pair
of said inherently-polarized traffic control signals (203, 204, 511, 513,
603, 706, 10 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945). 1 2.
The systemof claim1, wherein first and second nenbers of said | east one
pair of inherently-polarized traffic



2 control signals (203, 204, 511, 513, 603, 706, 707, 708, 709, 922. 923,
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706,18 70703, T133705)] B9¢ast@RAocabdiBtyol Sdedh (502508, I2312,.503); at Bded pne DL PowerGHiEthi( T4/ 8)5)a

nonq4 nh affic control 3 signal (118, 119, 1102) in
nt])? nag&ﬁ%&ymﬁg&ﬁﬁe‘rﬁgfﬁ{) di ode (926, 928, 1103) between two inputs

t her bof 7 Th syerel Flaim & P’Fé‘fagtobe of gaittinigranty E’b’f‘ﬁ@@i‘rttﬁél“}ff&Fféﬁof YO07)gorgprisigg e BT on

rel agi Vﬁm&:&m@@olhrrﬁoaﬂ@e:dertboln&bmﬁmumm&m ation of said traffic control signal

(203, 204, 511 .

707,708, 709, BFF ‘%‘L"b 59%%6825908) ‘E“@ﬂh‘w&f‘ﬁ‘“@&?é‘i 11912, A} therepl SyRrriglgheretd gt

110 1§ i Wit enppsits Pakiritshorienfation felatixg telan \pisndesh palariy qm@m@e 1bf said inhprefthyrpplaspobbppyosi t e

to and jRerkdp®by, 0@ from sai d safety diode (926, 928, 1103); and WO

01/ 054095 PCT/ US /0 0 a_cur. ent br eakin 927. 929 1104)
0L 054095 PCr1USULOO R HEvSh BaEihentor ) e Lpn QT oS dieargh et Rt am
f r on7 saiociné eifseday fimgeid saf@2dode $26,928,108); andL1 t her eby converting said

nhon-¢ nher ent Lyurmlb?eramgeaiww@hf bfé ﬁ@m,{ éahesmnfalomé%@@fsé&&o IJPLQ?&ntg%ﬁal d at
| easf one 12 of said 1nherent %ég)o arlze traffic control signals (203,

204, 7 51 theregfsalso upgysam fepsaidapfety dioded 26798, 1189 923, 924, 925, 13 942, 943,
94410 94 fhkrebylcoivertinf) @idaips-inhercally-palhrapolatity invérter tol€d atCastphd o bdiDinheZenay-pdla palbritpne
locgl contl.Ql 0'gvgotnch (506, 508, 510, 512, 602) connected with one of said
i nher enfnl¥ (S? zed 3 traffic control S|gnals (203, 204, 511, 513, 603,
706, | 70%, lwwtemmglalmglzgleagw of gpinhegeptly-potpgized tgfig congmlgn@ﬂ@93 P04, Eldr 113503,

2 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945) comprising a non-inherently-polarized traffic control
signal (118, 119, 1102) in combination with:

a safety diode (926, 928, 1103) between two inputs thereof, in parallel thereto, and with opposite polarity
orientation relative to an intended polarity orientation of said traffic control signal (203, 204, 511, 513, 603, 706,
707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945);

a main diode (904, 906, 1101) in series with one of said two inputs thereof, in polarity opposite to and
upstream from said safety diode (926, 928, 1103); and
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4 conbi nation (506, 508, 510, 512, 602), (203, 204, 511, 513); wherein: 5
said first end of one pair of said inherently-polarized traffic control
signal s (W03y/02045 511, 513, 603, 706, 6 707, 708, 709, PZI/USORGI80®24,
925, 942, 943, 944, 945) conprises alfirst end of said |ocal control swtch
and traffic 7 control signal series conbination (506, 508, 510, 512, 602),
(2039 204, 53aturregbBpkipgitvicaP. $29cHAd isedesoiith thgiotherymeof s§d pyaiinputs thersaf] also
|nh@@enhﬁsﬁeagg{da{galaegetf&ajef@z@ g@@ntm@l signals (203, 204, 511, 513, 603, 706,
707,,708, 70

42,943, 944 ses a
cecbhd end oPEERieaFR ARG NP abe il o et BP0 (OB Bt
10 ¢dnbpfva inbereftPariBOBaffiGo@rol Hdrals (BB.2P4, 5{12013, 602046, 767 108, BIP3NR2. 923, P4, 9Zhe
sysiem of; 6438449 9ks). further conprising at least one rectifier (509, 601),
Iocal cgntroi SW tch (51 602), and 2 inherently-polarized traffic
cont st grafem o qlaim g érg %tion, wherein: 3 a first corner of said
rect2fier (589sast®iElpcal @nicadrwieh (306 50% 50, Ai2r @8} copnertedowith alk eftsaiil inhérerolp-pé18 169
f rom saj g &orn?&l mgn%ls% z@i 5§ﬁ'5fb agl %%y 7880 GoC¥8 Sk 99 9257645, 94? G4, 9459 rserit?®) ;

5 a third cor 509, 601) opposite said first corner is

connéct é‘H“bE"é“‘t“HE‘mdﬁoF‘ eS&? 5&{1?92@4%03 7694d31§t5;1?)b‘ﬂ1‘3f68h (311) fromsaid second one
of s&i d pol asaid ﬁrssami divnepair(ofl Sl intikB5tly-poliBized TBMlic conG8 signals (3@, 2D4) D ¢.13, 60 T060|

switeh ol R 929)22 '9§3 694" C§4§d94b @4? @Hd)?&np%és@ﬁﬁs%ng HQ}&‘?JC?QBAUXI s@v%?aﬁxh%ranc

traffic contro g % ald rectif SWtc

si gnal EwHBlisiea! FoiEs °°’9 laatw >8%; 5%8100 12 402). (283304 ¢ Hin? Pondssisl teeqnd enstosaidgo)
and 8r apdit & ssidinkerently-polgiagi trafffo tdntrolGi}addls @eT, L@S 5115516 a0Racs, eal, 108, 708322 9sx ennd
cor ngr i 0 Iocal

cOr 8" 9L Lo 18 WO SN M ar ANl SERR0A BB Sl AERESL |
conh@ct eQ!ﬂbmmont(éQGéOﬁcﬁdﬁ’ t5h2, EBD.HYB, Wi, 3hidd)r ectifier (509, 601) opposite said
second G@I1heEysterh otﬂclmm-ﬂ'fﬁrt&y&h@ﬂ@u%fat reﬁsaanmelmﬁet Bbs, e, 16a1GAtoP iwaeh Blio, ke3sha one
rect fier 509 %& onne W? g)z E\ out put s of said 2 first and
seco d Sihgrentlypolaze "&Q)ﬁcéi’?tf SeelP e HascomlpAion498m703, 704, 705), to provide
powed i ndependsrbingr of faicreQifigra b 60fl)/is tratesedto asiaeot cupett distributioh (31Q). froftreid Sisst em

of chai gﬁejofsa{wofag@gmgggm{msdog\gm 304at7055 east one local control switch (512)
i nhegent l'y-polarized traffic control ghal (513), and pluralit

same2 pol ar i t § A Pan gfsaid reqtifisn 8% F%liﬂpp°?3t255‘d S R AT PRRCICd i B é’i‘eﬁycuﬁefé first
end 6f giatrithtboGal) fromriid scl:onamdafkm(;ﬁrhﬁt)y SWIShS@MSsgd3,d04, eeh;l y (504) to a

diregt curre C I tch
(512§ is congr;%dcl?d altsjéoﬁtw?%{cg 3 652)% ? Iﬁlgés?%hqréﬁ'g ‘?ﬁlgg?l eré ﬂgp hrt[ ‘m@poﬁ%l zed
traf cSléll?h@iblﬁo%PfQi‘iéFec‘{f%gfﬂ SWI‘H“@W signaliseplipation; - or i ent ed to enable current

fl owgt hr ougha sai eld bmmbcapdamdl sWitch 516 '6%) 6l tlabiik 3gritroBrigRal I £16 060 seritsd is@bnnSadddo
| nh 6ent I¥ r@m arltz {1 Is'o& 681§nt rol signal (513) is connected in

poft S GO Of S AEA 1°87 ®4Rr"8s with said plurality of diodes (514,
515)1 and 10a seadnd erpll ofisagd 1pcahcorgfol switotel@ 10, $B1and uBiG yontael eighdh B bI9Y3) swwirieenesdied o
al | wv Cwarf&mlc&h&ws&lhrréetm(saaleﬂl)loﬁﬁaﬁfe@mAeyonda&nepol arized traffic control
Si gnili_ 513 and Prevent a short m%cwt 01/ 054095 PCT/ USOL/ 01800 18 1

he kyTé‘P SEeB Pt Al rfprher oPiig At CBhe rSe {;(50% 6% cqpgyet aqisgsaid outputs of said
[ nhe2 enfitsyani sdoand iodes df shid plfritg svaroles (404, 481, GoBaT04( BIB)o pravidehavehinddperdersls bf 0ne
powe 3 to at least two outputs (310, 311) of at |east
one %f g&%ﬂe e%‘%lgllta%&g\%gtches (404, 405, 703, 704, 705) using diodes in 4
seri bs {51t %‘I‘BPf‘tl%méifP’@W‘@H‘PF%ff& f1 ow through said i nherently-polarized
traffic cont atastshgioal coftbol Bitch (5d2)pin Ry pcﬁarﬁéﬂﬁfaﬁic@éﬂhﬁlﬁg&mlmgﬂs andbhoalyat S
(310 311 I t her conprising an AC

rr)e p&lér\ll 8HCH?E§ ﬂn}%&’e?énmﬂj) & b@rlaﬂ%nhWh relill(

preventlon Hect'e output of at | east

4 a first end of said local control switch (512) is connected dlrectly (504) to a direct current distribution;
5 a second end of said local control switch (512) is connected in series to a first end of said inherently-
6  polarized traffic control signal (513), which is polarity-oriented to enable current flow through said local control
7 switch (513),
8 a second end of said inherently-polarized traffic control signal (513) is connected in same-polarity
O  orientation series with said plurality of diodes (514, 515); and

10 said plurality of diodes (514, 515) are thereby connected to allow current flow through said inherently-

11 polarized traffic control signal (513) and prevent a short circuit.



2 one of said polarity switches (404, 405, 703, 704, 705) to prevent the
polarity of said polarity switches (404, 405, 3 703, 704, 705) from

i nverti ngwatoiasdopquency hi gh enough to cause retinal per PCIEQCRISIN A
human eye. 1 15. The system of claimd, further conprising: 2 at |east one
controller (302) controlling at |east one of said polarity switches (404,
405, 17033. ThQ4ystem@bglaim 1)furigr comipeising/st em of claim 9, further conprising: 2 at

I eatsn ho ne copfise dn@rnhe(r&ag?.)mlﬁ@m tFa@iclcbd®@1 sBdnall (ﬁ@ﬁlrn whREe atqéastsoaé ﬂ)WE}Qﬁ;ﬁf ik t:a(mected
SW Lenhes,

conttol ﬂ()\)e?séﬁvg 5 ‘gf)(é % %b‘g of a%lfﬁpmé fﬂ% g@?}?}ty Svﬁtdﬁ %ﬁ’qg‘? g& ?&ﬂog)fm@? g?‘}ﬁs
furtfher saionPlé élSI‘ng allgw urenit dow thrqyalesa@omimemlym}an(es o2ffic mml sighal {ShY) apd prévemst

one gf §@nqlr&mngg¢55ﬁtpﬁw(§1@m (404, 405, 703 704, 705) and 3 at |east one
of s | ocal con?rol 510).. 1 cl aim %ﬁgfurther

e tem
Compli sitharie sy o g &°8WP§%& TUC TreBion At PADITTIE eS PERe SAeast
sai d2 polomerdf tayd 1:91M1W(sme5((4ﬂ94405,47@5 704, 0®) topevent O pYlarinal sai@pdddrity swashes @0ve 405§
sai d3 | OQ@EJ 7(ﬁoﬂ)tSf ﬁ)(lm ﬁWrtﬁn%hﬁanre(l%%)hl%hjen&?h to-EQﬁe l%tYI%I ﬁms%;we% @-hmaﬂ-e e]c urt her

conpt i si ngT | east. one control control ling at east one of
sai d pollﬁ 1F§ys‘§%°fﬁ?’l’§§ fugtbsy CompHENE: 703, 704 705); and 3 at |east one
nmoni 2ori ng swydtastroné 0@ en®@0f) taprrolhigg aateast @@ of saidpelanity switeheds (40Ma0H G0 TS TUSE

sel egt eqq ff g@s&m%fggﬁlrgeﬂﬁhegc&{ﬂ% terl stic group consisting of value,
vol t age, h|ar|t sequencing a m ng, of a direct current outozut of at

5 | edst one etrleaétaemcoamﬂarr@w C@Wll"bgr?é?“( 9162f said gofarity gydtchey (#84, 49893, 704{§5) and
prov3 di agedstvhOsREA o cdnBdlsyitehlaqsils, 8, sdo,sonikepring 6 to at | east one of

sai dycont r.ﬂll I {e%ogg 1%)10 120 mﬁ_‘l&ﬁésyﬁ emof claim1, wherein: 2 one nenber
of

of g| ven oné of 'sald pairs rently-polarized traffic control signals
(2032 204, 51@63“5’28‘?0““(816’6@@) copgellingaplpast g Bf saif pojarity pmitchey pi94, 492403, YI5/05)gaP
943, 3944 1e:3%37 Ofsélgma@h &naolfswﬁcags (51@§adway to allowtraffic to pass; 4 the
othe sitely er of said given one of said pairs of

i nhe en??gﬂwsﬁ?‘ﬂﬁgﬂmq é’%‘ﬁ“m%m%%“ﬁt rol signals (203, 204, 511, 513, 603,
706,2707, 708t leaft®9e cogiler (9@2Bcon@otling agipdst on®dfPsaid Paldrity 9ujighes 9145)4055 V(@n’&l4s70é) ang

secofd gg@agtvgﬂyoflsgd BQﬁEJn{r&TsthEshsﬁg' d first roadway to allowtraffic to
pass; and 7 it is thereby inpossible to sinultaneously signal both said

first r dadWyysiEmat damd: @ﬁ%"b?f’ﬂmflﬂ%ﬁjv\ay to allow 8 traffic to pass,
resulti ng i natlektronsx@ntedikd (w2$®hmlﬁﬂgaf Iedstone aMdid pdlarinf switdhes@04C 403§ 108,C704,1105); and

r oadyay n one
of sglfldﬁt lgalltroéérg W%%f@ﬁ I; xﬁar |ége % aStt }rMag:‘% g“l?écrzlpc(l:1 %gt“%g?c s@@é{@& qu}}ezc 8’3%?204
511, 451Bhafac*sml‘}(-)8‘0“1’7‘1‘3@15‘“733"3f vaipg) goltage polarity) sequenging 3“929;‘1“%9@5 “"QVFEUCI‘BMN day,
945) 5si gaab® obsaldipbisiity EviRia04,1405, abi, 24, 1057 fufdipeoviding Rl Bation (B 15)ABouddata@onitoring

opposi t f said given one of said pairs of
|nhe‘?en%‘Xle?sg)?ne0%Sal%(fmfr{reH;for ‘:30295 control signals (203, 204, 511, 513, 603,

706, 17070 m@svstemogcla@zzwhe@zs 924, 925, 942, 943, 944, 945) signals a 6
secopd roadwgye hdmb&nfildnGhe Mﬂseilcl'\pa%@btdnhfﬂeﬁ@tpofaﬁ@d vasic dontrd ki@ (o3 adoli a1 593,

8 ' 06, 508,
90,3515 g whlea Tt G kbt P S Bl BRa-Croghll LaliF Ot e 1
to pélss bei ngeathtpeppessdyipolsizgimadmberanaidigiven breiofgidpaitspf dbeedy-palirizedteafici on”
Si gnﬁ‘t écéﬁQoIQﬁg&QééS’sg%fﬁT/ 41SEh4 966998’7 708709 d2b oh$ 9§J19{595’4>é 443005 34 enh

si nul t aneously si sai'd first roadway and said second roadway to
al | ov 1‘?90’ldr“é‘Fl‘f"inn togtligtyatdy 5311’ fst rradage ?IFPW‘f‘i‘ff}Clt%@FSc*ﬁ‘ldl y-safe traffic control
of these contlis BdréoR gnpoditbueyimultaleodsdy. sighh@ots yad frso rekiw and Midlsecondvofkay 1 aliaw d

i2 n |h gg e nE a.% B%LS@ rr!:sﬁl%ﬁg &Grﬂxtutslcgllycs%g Lgﬁé COﬁ[ll'(g Qﬁl\esé C%H]Ctlng QO%&W&?g S al d co nbl hat I on

1 21 The system of claim 9, wherein:

one member of given one of said pairs of inherently-polarized traffic control signals (203, 204, 511, 513,
603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945) signals a first roadway to allow traffic to pass;

the other, oppositely polarized member of said given one of said pairs of inherently-polarized traffic
control signals (203, 204, 511, 513, 603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945) signals a
second roadway in conflict with said first roadway to allow traffic to pass;

at least one (506, 508) of said local control switches (506, 508, 510, 512, 602) is used to control as

between the signal allowing traffic to pass being a "proceed"” signal, and its being a "proceed with caution" signal,
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1 23. The systemof claim 12, wherein said inherently-polarized traffic
control signal (513) of said conbination is a 2 "stop" signal. 1 24. The
syst em ofwoloaiomody further conprising at | east one | ow dr @peaiSoveisv@age

di ode (509, 514, 515, 601, 904, 906, 192 1006, 1007, 1101) in series

conmbi nation wth at | east one high-current flow path thereof. 1 25. The
syst &m of cl #iisthereby fropogsfhlerto simvlandoushrsignal bpth sad finstgpndpayraind gridreaphdioadva@ pllow

noNi1H Or krffic pssrs atsa1t8d in@MtridsRABsaf® 8BS Ofontrad ofiRdselcohMbIRE E‘d;d%\ga‘{zs pol arized traffic

control ,sign

024, 0237 8 o iy 16 i sy o gl iy iy afefloy s S pmban
sai d2| odsal"stors mignabr i ng device (523) nonitors said state of said at | east one
of 2 Sai OrieBRRMAPLIAiN 1P HnBkinZ88inhérétf blarz e R cortlo bS5 1378 3aid efdbinatvhls a
513, ,603 706 707, 708, 709, 922. 92 924, 925, 3 942, 943, 944, 945) by
moni fori g %} east one current characteristic selected fromthe current
char &ct @+ iﬁtemtegromhapm 1 futhenemptisinggt ledst one Bivdepow wlltiggede (51, al4 11y, 6050680 ng

and bi mygyg, 1009, 181PRYEes lcamnau&lfm&e;st Qasa&ne h@%&m&%wgﬁm fRick S
|nhe entl Tﬂgol arized traffic control signals 4, 511, 513, 603, 706

707, 70% gystegphlaig ] gfurthgh spmpgging a lgggbmanitering 4 ‘Ce éﬁ%ﬁ) m‘@‘&%’ ng 3 ate prabispsgers of
i nf 02 masdidinhdréndRpolabaiutafis aormgrohsignalt 303, ¢4, 510, HB, doaazgts 7Ghéo8l, wva922r9081624, 515,
517) 3andl oMl §4srmkel y to at |east one controller (302). 1 27. The system of
claim1, further conprising: 2 at |east one controller (302) controlling at
| east oR® B‘F%Q“df pomar. ﬂl‘?’e’é‘\ﬁi"? lorpb mopitaping deyigps 523y pyanitors g S“"?B‘B‘fald%kéﬁﬁ?‘?é’ét ed
to an owlcpmher@ﬂy-pcnarizaaﬁfﬁccads}ﬁows(@nm)esz;zmxomr51ecmvem¢ €07, (30199, @pd23,024025, nput

(205 208 6105 Bpyh gfsinl REKGH ke BiuAL LR b HR g G0l BBy

943 4 9.4 gonsigipg )of vajuep@ltagr pelagiy sseq@ipncing ad tighing, of a foygrinpatof eaeﬁmieass pn¢gfsa@ at | east

?28 sonhﬁlaleﬁ olbr3R& drafGOhtF P LikraR @081 20k 86 513068, ﬂ)t% mwds [ aizl % WM bhehRes
(0] n. ou
AC 1 b- ; S\ Glor R IR Ao %?"ﬁffmgt s Ol ik o150 A 96uan g 4

inhe7enmtlylangltcaatlezsedtetwmlﬂqr(ﬁ%)ontroI signals (203, 204, 511, 513, 603, 706,

707, 1708y, 171Q%steﬁ%?clalﬁa%m%?é’ompﬁ%% 942, 5 943, 944, 945); and 6 at |east
one ganl tori n stem

3}1 & orlig? 13st one current characteristic
sel etted froﬁﬁ é’“‘i:‘ij’f“r‘ )&‘Wg? R&% sé?‘ieé’ Bl Sl BHERE (40 G Ov v A4
vol tageponpateam emy)utpnaetaukmomgxcamwapomrmgweraf (3al)dind te et input of 28 lebst @gbofeaid of at
8 | egst mcﬁ&gm? ol§f'?£e&’tr&9é égfn}‘ié{ r%lé"éo? f‘@fk 630, 769?708 39949227%)924 ans g4y
provi di Srma Y sal foni t of | ng [ east on€ of
sai d%oﬁ%r%“l%’@s (302) 1 29 The system of claim 1, further conpri sing at
| east ong hRkfsemyr adsl 1baiteesonpaifiar ger (316) connected to outputs of 2 at

:‘3?'[8 e(r)ngofr\g?ttlgast r%)ne Q)Pt%gr (9@[)1con{rolﬁ}§ alq ?easg' gne otl sal:é Il%olar-lrt)[r;I fewn%lYeaé@En étg; (@{,)%4[”06%}5,
606)3 2 nuvdested to angutalndf at| beasd o | Ad-to B mwerAQDvm@f)bram to gieinpUDOS ab tsesbencof sads ( 309,
312) 4 0f ipakdlypHshAMioR GRARM Siglasdos] BASH1, 53, Q37060081708 004, B! 9532t G5 (6786,
508, _510 5159 602) of said system 1 31. Atraffic control system

corrp§| sigﬁg 49943k 21%ast one AC-to-DC power converter (301) converting an

al t eé nanileagt coeimermting(sfs@ih (30B) Mpnitungat Bast @ turBnodiarpaanistio(s868&d fi8th e, cuzand
supphyi @ﬂua%éhéﬁc Qﬂoﬁf&ﬁslsﬁ% drSAtue, Q&‘igge gcﬁé'n%) %&n&%ﬂﬁ nf'ilmg|df'£ akéato‘dné?ﬁo gﬂu%ffa{ c

control gnal s
G20, 8Os het g iches 49, 40429 Tiois o PIETR TR0 ot i gonicrng
syst em @fat Rhstbrdofshid chrtolidisBo2g.onpri si ng: 2 at | east one controller (302)

ng‘t £ 01 b§ e stk SR im QG ohiplsife 30 Rast 1 bate§ AU VGRS Hae (B) BitfeREH 10 Qlipuk d
2 atleast one AC-to-DC power converter (301).

30. The system of claim 1, further comprising at least one in-line communication device (604, 605, 606)
modulating and demodulating an AC waveform over DC power lines (309, 312) of said system to control at least
one local control switch (506, 508, 510, 512, 602) of said system.
31. A traffic control system, comprising:

at least one AC-to-DC power converter (301) converting an alternating current (107, 117) to a direct
current (309, 312), and supplying said direct current (309, 312) to power a plurality of traffic control signals (203,
204, 511, 513, 603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945).
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3 to-DC power converter (301) and to an input of at |east one of said
traffic control signals (203, 204, 511, 513, 603, 4 706, 707, 708, 709,
922. 923,wB24/05885, 942, 943, 944, 945). 1 33. The syst empafi/ushaitsn@l,
further conprising: 2 at |east one caatroller (302) controlling at |east
one switch (304, 305) connected to an output of said AC- 3 to-DC power
convért 82 TiBGwlemafidaing 1 furtiepgomprisie: at | east one of said traffic control

3 |2 g n@'gz %( 2§3 at 1843¢one 5)11&:01165(332) c&t@@llmg zﬁf 1edDbhe sWidh (304 03%5) CZIQ‘thedggg} ou%at?bf SaftiPAG -
0-D

944
roni Por CHRCHpver Seped i ing B it GR0e T (PR BRI BHETEl 6 6
char 4ct é?fi Q7 08gT08.A32. @éh§24st325n§120€f43 %468, vol tage, polarity, sequencing

and i m3gtgpheg;steﬁmelbl§1ﬁ(3t1 forlef @Rbrigiigt put of at 7 least one of said swi tches
(304

305), a rovi nf or t| 0 315 out aid nonitoring.to a
| east one of 2 Qgﬂs ne %’“’6‘3@?‘13 )F%“F %’5 é‘lf% PO\ FaImErirdde anquipntpf spad &
f urt Ber teb@pevicsonyprtert(301padtto @n@ubdtatlelstwnaofdald)aafﬁ‘eqoytmd:hguageﬂ% (284,6) 1, 6tn6ct ed

t 0 oyt pybe 707270f 708192938 0,098 O H3i s A5t DC power converters (301). 1
35. The system of claim’31, further conprisi n% at | east one_in-line
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connBct &MY Bhe of 2 said traffic control signals (203, 204) in seri es
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connecting first and second members of said least one pair of inherently-polarized traffic control signals
(203, 204, 511, 513, 603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945) with said opposite polarity
orientation relative to one another, in parallel with one another (203, 204, 511, 513, 603, 706, 707, 708, 709, 922.
923, 924, 925, 942, 943, 944, 945).
40. The method of claim 38, further comprising the steps of:

connecting a first bypass diode (1006) in parallel with, and in opposite polarity orientation relative to, a
first member (203) of said at least one pair of inherently-polarized traffic control signals (203, 204, 511, 513, 603,
706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945); and
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5 connecting a second bypass diode (1007) in parallel with, and in opposite
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14  device selected from the electrical device group consisting of: at least one of said pairs of inherently-polarized



WO 01/ 054095 PCT/ USOL/ 01800 22 15 traffic signals (203, 204, 511, 513,
603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945); at | east
one 16 rwo-opos@mpstraffic signal (118, 199, 1102); at | ea®rCTarser/eRoGai d

i nherently-polar polarity inverters ¢805, 907); at Ieast 17 one of said
non- |nherently pol ar pol arltoy inverters (903, 940, 941); at |east one of
sai & polraffi¢ tignals §op, éﬁ‘éé”( 31946034796, 707, 768, 70939227432, 92438 94 P43b st pideaptgea
(contuﬁ ol n&iMola€ Raffibdial (BIBB199 5102); dp bkt orﬁGst)au.d irikrehtBgdlar ety Vel ers, S, Taﬁbast f
30 3 [-f 487 . o]
Ci o Tn 4300 g A B3Rl PR B oo et B ikt ol TR B8
nonl$ nha@kerd 5 afl leapt Onezloﬁﬁkﬂ%rql Witch Fe P89 5116 0425 feast PSS T RONETISYLIGh §1041305);

pol 89 i t Yind A0NEE 618 fecifR0509,8015) by: 3 connectl ng a saf ety di ode (1103) bet ween
two |np 1. 91 913 ast an

el oty e oim 43 e pbpha S of e RGPS ST AR S osi < o
pol ati t yolaity @Yﬁrtez'@ Fodr‘falﬁmhmﬂtW@OlﬂwoanWFmﬁr@n@éﬁ 90Bbyol arity orientation of

Zal 33 i nher entdnyiechRfY Ahred) @odd (i 10¥) dear thve Inplt9@ 50, 9A0710; 916) of IR Ghst g&%zoﬁsagi&ioﬁl

io

Cher bof 1y pg3pls st Gl e i Eoep @ikl gr g s SRS G
(1103) ; pelwity Gicotattonefwidigenntycpolaepolarilyimatdr (§5.060i ce (1104) in series with
the @t her ongonadeti r@«nﬂ diYe gﬂ@l}t1§se£1&mh ot saidAWe inputPo Bl 311, $ NS 18 thereot iSO

upstream from sai 45. The net hod of claim 38,
furtz er PGP “’E‘ﬁﬁ’“ée%/‘@ °‘8Fm%%%§7élPJF?ﬂéO3étanq east one

non-38 nher ent kymg@ohgr dugedbreakin device (1204) gmserias with thg nthbr ofd A 8aid G Enpud FORP1L, B12at
| easy ogp glfsre&adlg Bs‘&@zﬁﬂ@&h“a)ﬁs%%de%ﬁ@ straffic control signals (203, 204,
511, 3 51% 6, 0/, 708, 709, 922, 923, 924, 925, 942, 943, 944
945) 1 by 45. 4The G’ﬁ%‘%‘tf P 33, eahearapipeifipgdbe Sop pbrspvenioe didest opuRonTIHSTsIY-Relrized fraffiay
| eas? o&ﬁtrm@nm pherientiioz) pat ladsi che of shid aihérertly-pSareedirafad costolsighals (201,804, 5119,

1102 {}eghée I I.@g 7{)}?%99%& 92§ng4v¥2% R4PBPOSIt & )q](r)l arity orientation relative

to an i N orientat’ion’ of sal "raffic control signal (203,
204,4511, 51 gonn@ggg a s7ipiy d10¢ed?103)7u§gveen7t@gmplggoz saidygt deast gre/non-guhegrently-polarized traffic

942, 943co9xﬁ%11 s%ﬂa‘ihlS&lﬁ?QM?QﬂﬂaﬂﬂelaheF% MdHi@dpokich pOdnty britnGdnir@Siviiotah iningeqOf

o o R sagﬁfamiﬁonﬁ?}%%rg%ﬁéﬁ%eﬁ?ih Pel®. B b R bieD (BEd"

seriés W2 b3t 99d, ¥hher one of said two inputs thereof, also 11 upstream

fro ng s aid s af:&héénﬁ’é aqum &u;d% Ql?i))}) u;]-sef}e@ w1timﬁe o%“l@glmﬁfts t‘ﬁcl:r@df Th ﬁ@antyf Js

conprising the st of nnectlng at | east one |ocal ‘control smntch (506
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1 47. The method of claim 38, further comprising the steps of:

connecting a first corner of a rectifier (509, 601) to a direct current distribution (310) from said first one of
said polarity switches (404, 405, 703, 704, 705);

connecting a third corner of said rectifier (509, 601) opposite said first corner to the direct current
distribution (311) from said second one of said polarity switches (404, 405, 703, 704, 705);
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5 distribution (311) fromsaid second one of said polarity switches (404,
405, 703, 704, 705); WD 01/054095 PCT/ USOL/ 01800 23 6 connecting a | ocal
control swDtoels54038310, 602) in series with an inherentl y-polpariusedotso@af fic
control signal 7 (511, 603) of a cotdination of said rectifier (509, 601),
said local control switch (510, 602) and said inherently- 8 polarized
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co rrp2 [ s i ng t ¢tvanstirgpat ddast Bnecpowcne!mtlu qﬂg least ofGnipresiheprlariosd telie cawol(sigdd (518 e at
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705) to preven arlt sal d {Bﬂ arity switc esaé
705)4fr @M PhY & allpy @F“&{“ ﬂawab"r%éfwéhlwn F?“éeﬁé‘a@ﬁ cqnigol sigpal 613 )and prayent Shor
per s$ st eirgifing Riddupus@m, eylg. 1 52. The method of claim38, further

COh‘p{l sgpg%%ggth%t&ggdl%gg fg%p&;n? |dgegsI t0 | east one of said polarity

swi t ches '( usl g at | east one controller 3 (302).
1 53 The nef%bﬁﬂ“‘tﬁfanélcdi“ﬁ’@e“ devigy © e he e¥pH P at lepfone pisaid pelprity fwitphes (94,1481 | | ng
at |BaST7030’n)e mfa) t&@'e«inmﬁ ;ﬂrahtyysf @impblﬁﬂitye&vl(cﬂéa{kn4 40% 7037 063, 706Pdom inIngang at
Ieas ope of n ﬁ?ocas contr S(? 3\ hmaelse (506 508, 510, 512, 602) using
at ast°BHE c%net i Ieruf%%p % %Jff N Thod of claim 47, furt her
corrplrl s Phhe methaiof gaignf 38 Xuthgneompiidinigrike step of east one of said poI arity switches
(404 405, 7QRwoifit 1ed:Pshk ofid pabirit) Sches QDL 469, 7629@d, 109 RIng adeaG@RE doftkoller
sw t ches 5510) using at |east one controll'er (302). 1 55. The nethod of
cl aifn 4899% ur t her conprising the step of

1  53. The method of claim 46, further comprising the step of:

controlling at least one of said polarity switches (404, 405, 703, 704, 705) and at least one of said local
control switches (506, 508, 510, 512, 602) using at least one controller (302).
54, The method of claim 47, further comprising the step of:

controlling at least one of said polarity switches (404, 405, 703, 704, 705) and at least one of said local
control switches (510) using at least one controller (302).
55. The method of claim 49, further comprising the step of:

controlling at least one of said polarity switches (404, 405, 703, 704, 705) and at least one of said local

control switches (512) using at least one controller (302).
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56. The method of claim 38, further comprising the steps of:
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3  secries combination with at least one high-current flow path of an interconnected system of said traffic control

signals.
62. The method of claim 38, further comprising the step of:

monitoring a state of at least one of said inherently-polarized traffic control signals (203, 204, 511, 513,
603, 706, 707, 708, 709, 922. 923, 924, 925, 942, 943, 944, 945) using a local monitoring device (523).
63. The method of claim 62, further comprising the steps of:

monitoring said state of said at least one of said inherently-polarized traffic control signals (203, 204, 511,
513, 603, 706, 707, 708, 709, 922, 923, 924, 925, 942, 943, 944, 945), by monitoring at least one current
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characteristic selected from the current characteristic group consisting of: value, voltage, polarity, sequencing and
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69. Therre rising the step o 2contro|[|ng at
| eas? of® g%r 1¥H08.38% 92385) 9%0%@6?@8358 d-out put of said AC-to-DC power

convert @p. Thd@ik)hod & claindost frthen conippisihg thé sigptof:| east one of said traffic control
sig n%' s (203 ’con%rglﬂng a§ ;egtst ox@%@ﬁch@%; 302)0c§nnegt917to an7(91§mt o? Qa?d A@-%ZDC gd%\%r converter (301)
3 and to an input of at least one of said traffic control signals (203, 204, 511, 513, 603, 706, 707, 708, 709, 922. 923,

924, 925, 942, 943, 944, 945), using at least one controller (302).
70. The method of claim 68, further coniprising the steps of:

connecting at least one switch (304, 305) to an output of said AC-to-DC power converter (301) and to an
input of at least one of said traffic control signals (203, 204, 511, 513, 603, 706, 707, 708, 709, 922. 923, 924, 925,
942, 943, 944, 945);

controlling said at least one switch (304, 305) using at least one controller (302);
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4 924, 925, 942, 943, 944, 945), using at |east one controller (302). 1 70.
The nmethod of claim68, further conprising the steps of: 2 connecting at
| east onewswiltos4v9f 304, 305) to an output of said AC-to- DCroavesol/esovert er
(301) and to an 3 input of at |east26ne of said traffic control signals
(203 204, 511, 513, 603, 706, 707, 708, 709, 922. 923, 924, 925, 4 942,
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(315 about sai d .nmon
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sai d] ACri. Ormemmnﬂam%scmy&e&n@mngﬁQsle)pof1 72. The nmethod of claim 68,

further conprisin e ste ulatin an AC
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system using at |east one controller (302).
1 74. The method of claim 68, further comprising the step of:

2 controlling at least one local control switch (506, 508) of said system, using at least one controller (302).



