PATENT SPECI FI CATI ON 1386716/

(21) Application No.. 12252/73 (22) Filed 14 March 1973/ (19) -
nvent1 on plicatton No. (19) 26

848/ 72 (32) Filed 16 March 1972 in (33) Japan (JA) (44) Conplete

Speci fication published 12 March 1975 (51) INT. [err] G3BG 1/07 (52) Index

at accept ance 1 1432B2,14J2X 14 4 K5 14R2

14ULB 14U4C JRAi‘Fﬁ Mfﬁéﬁ% M (711K§ ke 1&96

TATENS! ELECTRONI CS transmitted from the centr control sta- :

Japangge (B dppiatigpoNat 132526713 10(.22)tF1bd| 14 Manghi9@D) £ho, , {

Kyot o (31 CotnentlanaAgplication §loal control. i's above Japan ‘ N\ ded Qyje

the i@ e?§3 (J)n f rﬁ) descr %8 723| €@ Fisd 16 Mashni®73 Bn o P R LTS\ hi \cH we

pray ' be f1.0 over a widefi§ &

cont i ré : 1 d’%‘ﬁg‘ﬂn‘gt“ﬁ \z\,hr ch it i's|i84 i % ed to the

corrput.ar ? (i')l 'to. perforrred to be particul ; , £d in

systerratl I f 4 th =l

st at ement : gf'&li“%ﬂcﬂﬁ%ﬁc%‘ﬁgl 1@’ [ ¥Telates to a
~traffic signal However if the conputer fails, the sys--.10- control

system and nor e par(SHX:'lﬁRAFFIﬁ SEGNAL (GONTROL (SU&TEMI f a rruI tiplicity of
traff|05 ngrali edtrafflc signal contral systémfor (s:]nals can no

I onger ﬁ’%ﬂé&&%m Ia 6"@?‘{;‘% I‘F”I‘r‘g‘mft?dafft"r"c hei. fﬁ’IH?ls"“&fm’a Bultplicity of
fore, thyeﬁmcrggnarmqgsarﬁo{r@m a central
cont roI I&pat nmmewbmmlafeambmvmtm fbxhed tsinoe thwmmaﬁnnnwfatrﬁc centralized

traffi & whi¢ r gwide rremtqna P& ac- 15
wherern %‘t ﬁy #P aafﬁc control
pattern s@{e@eﬁentr ﬂﬁf,ﬁc ecﬁm@entra on pre-set

- program tﬂt‘bermvmnonselpnmq detdaﬁ‘&tmmlnt rﬂowsteatr.t the ' dompytex faﬂkrtbtwsv& In such a

t he celﬁt"P ol "‘“ﬂﬂ‘I’IBIlt % oieme a@éﬁ? %tftrnaﬂtml it Bt $%1, a
central {ﬂﬁp,ﬁ?&f mﬁ@\ema 311 hlch € unit and an
- el ECtrOﬂhtﬁrs&ﬁm%Lﬁ(ﬁiacE ) Cwjjoh @4iitel m feﬁ Ip€rfcﬁingﬂa|5 and
trans- 20At r ehtiglized ﬁ'@qrasmh enntrebrsystmﬁc@omlclﬁsher nafﬁmggnalmtce signal s for

advand? $ ? ‘B@F i 99 fQed at the
si gnal s. cont %gug%qs mﬁ% g Tek °“mé£s§ﬁagpﬁ Jevenily %E’t Védp;?on At the

| ocat i ormﬂict ﬁgﬁf rcanml n'ttthE)Ws paeﬁmradrmg ds Ghd bomputegrepurtty af f i

srgnal efsnwhich singj Wrﬂ@nﬂ Hass fromt he
Eﬂi g

f2ad of the

Tl SR R B

In the ftﬂ:et&tsﬁcesqupmanmﬁed uMsohieaf sign#ly faaadvmcmgaﬂmes froothedfadl:  Such

o ST AT G T SRR B _@fre;% 50, 2re el
regar di Wﬁhlﬁbe wdunvmmﬁt Snf te Epdtieits, oL QElécti to the tinme
of tai net@bngs;emm Ve hic! elod@teetst @bs whiclsup tmlneof pre-set.

" The j pun wRP‘IlI[eI £ ﬁgﬁérmTﬁ’%‘?g mﬂ’faﬂ ?a at us

) count & ccupancy
and i nd@m omxué &éhl rndigaltdp&am@edleocimpnelm’mﬂepmsaccor ding to

t he vehr‘l? onn%smﬂat oper ati‘gn - of t headyane @%mdbﬁt tion signals.
. advangigng tdﬁg?gugmg ‘éﬁ% Phe e oPE Mifegtraffic

. pat t ernsgousa 140 AdEC d the Cbok the conditions
: of vehi cmdﬂa:rsnguahf fuch astumefsqucrqmml s thn cmﬁpetendmlmtheqqhaeam on 80 fl ows,

: and rrak ﬂ’éc?fs 95 obf VanpR si atedy by fthe failpadea) 5, such as
iy S %Eﬁ&s& h%ses o

A times gff é&t EEach t é’e’he?f

traffic augne Britd 6RipuRl vaNA[CEmes )26 1HBAE abtktn ai | -safe
"~ phases of srgnaafﬂfm tdvm gahaspharseotmﬂict efbriped rfgg%deat o ther eomrbplﬂled to the

: traffrcﬁ'@'ﬁ [ & f"qugver since
‘the co Qtfn mm @%;%:mei ’&d}‘t ql ﬁﬁ’?‘gﬂ?’%& selémfmd:d 9¢l val ues,
“-times by~the—fyi I -saf e apparatus i s per- a Si gnal for advanC| ng the phase

i of traffrc f orned i ndependént of “t he count by the signals is transmtted

. tothe traffic signals. corrputer it takes a certaintime for trans- The
i ndi cation of the traffic signals-is- ferring-the control of the traffic
. signals by 45 switched over:in accordance with the signal the conputer to
the control by the fail-safe 90



2 : 1 386 716 apparatus. Nanely, if the
computer fails. Fig 1 is a block diagram of a traffic wthin a short

-t me atter—rtrght=—of—wayof —a—sfrgmat——comntTot—system T accordance w tn
certain main street has been given and the invention; the count of tine by
the fail-safe apparatus . Fig. 2 is a block diagramillustrating in .
is,.at that tinme, approaciing a value to reater detail the construction
of the ~“faif2.70 f| ni sh the right-of - vvayl3(§?7lt6he" main stréet safe appar.a’t

in the t em of T thent e r| hrot ot the rraln street 3
i's an exp) anat ofper g‘é\ﬁl‘{ traffic.

term nated i NQoukamy Ban gvln?ahit o} Zﬁﬁtﬁ% rfytﬁ"iﬂ‘i‘ﬁ%’f 8?englhort

tine by the phaﬁ;ec&intbhﬁmebyrwt f al; 1gQafsQ H{icpkadxagwnamsﬁdtﬁ isi.gpal
from the fajls g,afa'e ﬂ@p ing a value to greater detail the construct1on of the?&ﬂp a ‘us.

Accordingly,. i nth‘fe‘n h*;ﬁng gg 4t S:FF g’% sé?( Wm és OW_ g-
showi ng traffi Ciiafdl ter will BE gxprr;ngt 2l

bef ore and aftewnhiﬁzm rvaiy cioft fimk 5t aliel phasat of tliel mnpnierfadlﬂtéefaﬂ afd amﬁae of
t he conput or, 10 pdyaese %

rfaﬂ--‘f&ﬁdaMC Fol Jed | de 35is
an expl anat ory m e gd 'ﬁr% ?" %IP%EL ond-
ing the nmutual gdatratdomtits ol i Ofdﬂﬂﬂ foaa tnra er 1nstal

at the corre- vfaﬁteecompgtealatdfambpm-trdﬁgmxssa to: odzrdmmshow-

i ntersection.! ﬁ@ﬂi’ hb Wgtmpoﬂ}dn e thel'n“t W hsﬁ?so%@n %8s a
S & f
i 9& ﬁtf;’tg@e ls s u as €

fail-safe appar % sectl ex sty

apparatus is ti s B inrfdnced04tCiné i emoloflo(o hald S NHMIafa Sapparatu®GK  200.
A phase advanceti®® vthan Ithesylias;% an fdicationsoictbe n@hOtM;das a\hlqch 200 ah miiase siv%mal SC
tu Gﬂn_t_"f‘l@.ftﬁﬁé’f é1§r| rated by the computer 00 85

1

gener at ed by %g . . iS5 su 11 to O m £ te frf

i's supplied to 8ig eatipt,ﬁ dokstHol Fkond fihel a&m%ﬁ R o 3o ke
al Al ekeﬁppnemo the ot}ﬂﬂtnpﬁtgeﬂ- e

above pective daéiption, dhtihg the Ike, wid tharraf- 3
time when the. fi¢ signals az§ djsea e@idsm % ;“t%?‘b Wl'ﬁenw Clt‘@tts 31;%0
d i a

signals are d?%gﬁ‘% 'E‘%s yoiiivd dVpnoqsignal X
circuits 300, 2 Tal Ride uﬁye gmontao and) 3 3 O 1 2802.
The phase advanbe vay gngl faElh c&tﬁlm fa hzeo@rtamf fime ghegouipus tereninabt thiyeof accozrdmgdo Thus
supplied to the® e QUPY teP{°FFé

ooy R R aﬁhgm"e@%%é*aa ol teo

fo a certain tl b :;, rﬂoﬁﬁ oFerl er['ﬁ@ Tsigdl CSIr Iﬁk@seh@wﬂﬁoﬂle
failure of the mde temtory tmmedta : pfnelogll Jnermaliy] Opeﬁlueg,@mpu.st nog g- '

30 The obj eg} fﬂ (ﬁ{e ? fal%a;%al p%ongzgﬁfﬁa@ %%%ﬁa@k&%ﬁl red

301 and 302 9
to OR gates 400 mg\do4ﬂﬁ mop;nﬂnatehk onernhpmltermtnal apmv@m qates The

signal Sl is prﬁ!&@nts m@ggfée ﬁg@ Y ﬁ%éﬂ&/ B§/5 Wflpg ? %ﬁfsup :
transferring at'l
traffic sign 4@ 35 £ lcBuntipy :: p%@ @aarmnean i@hﬁdai;élghesfaﬂgg OIBS

conputer to theotmmdsignals anfl Zprerating

eigaspfe B kerii-
gener ated by 10 V :? g ZE ©. AND g gales |
appar at us 200 mf ué nglﬁs htaghaseiﬁ@dt l&@na Aoy si; nal&Sl is %gsen; he ou?ipg a10

i nput term na @hlearetsber erelsapmibmw tnﬁmﬂlognal
control 500, 50&ndamdv1€;@’§ald'ﬁizealsz Praﬂedslsﬂlé St @ll41|4

traffic signals P’“ ﬁ“Bk‘P Qt raln

Ul i pli ci Y g pd omeczzztf:t;ﬁp st i ;fagmd
502. 105 a corrp n‘xsiﬂ mmusaﬁd s rmm &did p Itrmmsssia'mlinesﬂ am anbF0ener at ed
by the fail-saf eonuiltet,raaflg«tﬁm??g ene record doations of thrfat us
200 appears at. ” R A% 5 a@; en'gﬁ upon
nab of the AN§3 O Qshs an 2 each an se mg@ mﬁﬁlqz;@s,

ppoisaid 5 by cthe &O'thIEQIf E)Oagg!hm wwitchedy

when the signal S$id bmtchlmmmtforﬁ’ i
étf‘ Prsm%ggt SRS of
%dwatad et

hich required Y& rasal
phases of the t§ e b SEResoo At
s

termnal of a@oisdt@ a-ﬁﬁk exﬁtmdiht i asw@ctu the 153?
gates 400, 401 euwter m2falledorrput er are su pparatus 200 is f.:onnectedI

out put signals g bﬁ%“ fe
ap- 401 and 40 ;}e? 0 288 ‘% M?Q%%% Tﬂ;?

cout of tineses whichng trafflc S| gnal a dhﬁ@&npdmomhuajsﬁpphed 130
synchronism with said signals from said transnission |ines 700, 701 and
702. conputer, and generates si a for .advanc- Accordingly, the _
i ndi cations of the traf- ing the phases of said tra signals in fic signals
are switched, when the conputer synchronism wth the countout of said 100
is operating normally, in accordance 55 tines of phases, with the
phase advance 5| gnal SC gener at ed 120 and SWI tch nmeans for transmttl ng to

., D T T B Y B Y Y o o - R o r




ating, and transmtting s from ated by the fail-safe apparatus
200 60 said fail-safe apparatus when said com In the enbodi nent shown
1 0. e puter has talled. fail-safe
appar at us 200 is connected to the An enbodi nent of the invention wll
conmputer 100 through a control line CL and now be described by way of .
exanple, with a bus line BL. When the conputer 100 is reference to ftj
accondanyi ng drawi ngs, in 3} operatlﬂgﬂformal ly, control paraneters3oork

whi &b puted by the conmputer 100 are
suppl i edt fail-safp apparatus 200. : - pulses thh the flip-flop 15 bemg_]_seg 1116 to the

il - ezf bsafe apparatus
- Effg, AP @%m e “%ﬁ%%ﬂ%@%e@b&r?:ez e

count er5 ihea txmseofa)hisps at tha uaﬁs: 5 'Hmdﬂxﬁrﬂen eS wibglehb s1mh6@s70| n

accordaneléna%ttﬁ'h*! talp u‘Fs ra‘ Beus 200 for
setting rpe gtcgug &é - e";%spect ive
ti mes of jghase &ito on hQaI | the 56ls5co§1ﬁ5t e signal SC

70 si gﬂhinsut terftimal dampebf@leb@lﬂémzeﬂ,l mewthemmalawfsm tebander f 7 @nd talse TSonmput er

100. The g‘Ab“S 1’|d‘5‘6t p ‘n @pfputste Cis also
suppl | edfi‘,gd 'ﬁ?’”@‘uﬁ Qﬁgﬂ li‘f Duderks o °“?fﬁgﬁ 3 termi nal

of OR gabktol®s. thidugh e tfipstl lcordtl mecnﬂo 33 aqesscmmai'eme&mhn;ﬁt féﬁﬁlﬂﬂCt ed to one
nal of 1% Whgfqg\gacmge quhfc%ﬂﬁemee a1t e?g aa@gsﬁi rﬁ%l 330£4 .r8@specti ve
AND. gat e ‘;Pﬁ P?‘;*;‘ 3, 24, 25
and 26 tge,grm&uaﬁgi%{ serrlbo)a.rw@m f6€fes i { y ’?%uaéof BL1, and
al so i s emnheobhelind @I handOdgpedr attihe Mmgmers 253 omsrmﬂt(edppur ane i nput

i nput ¥‘ep¢wlﬁaﬂemmalsc hfethe (;eatevél AXDY 8Li & AND
gates 312 %ﬂ %‘ %%fl é‘h}l %aeni ut:g%&m 35 and
36. The ' Bl co T cbﬁﬁdmm gates 21
of the r@Lpe'EltereﬁmAb@e@u& e 3fput Bdmingof the wm;;msms aﬁ:t | veI y

connec®e gmesy campputed Ehe S '&PRJI“@GMPS PRBE
t er mi nal % é&f@b ﬁ% ﬁ"ﬁlv;tlgﬂﬁfﬂg M&iﬁfﬁ%‘ “%gﬁg g| st ers 1,
2, 3, 4, 1bthaesént valte of @O Wil JfOthe adoRntEOTVRY. r@spectively.
The dat atise @h dikss phdsonsedomm:mthetr@tebushel pthes imput tamidalogfpthe poikcidendee  t he

é?é 1“° f the hsleafﬁ RERTH 44 Jjie; ogput 93 AND
et %ﬁ O Mﬁ%ﬁ" w;f e S

I's suppl islogkdtia ﬁhheeg{se56 32 857 st the dats @igped iy @leyANDN pecti ve
ot her inpud couptemd| is Pthedeéoiorfqoemngacge ﬁ %e”mﬂ BS a3t Tppbytowsf  out put

S|gnal§5lglzx‘5e Q’%I ﬁ" “‘E% fﬁm’ M8r 9 to
the respegletaied B AEE ﬁﬁ’{? draﬁdomtasvae tli@&h@ﬁres&ﬁﬁggg i nput

term naI and)fs réskiceadiiNing) abmt iaﬁmc’dﬁ dmﬂ@ptc&chﬂ:);b' the conputer 100
ar e Tbegmk %rafeﬁ “"‘w: a ﬁﬂgﬂt{ in jag regl sters
fy:rcigreiets ery
per| od o %}7 'S eachastsgaléﬁéh %ﬁelslﬁéxfdﬁligl $nc]§ The out put
ter- l@smateembadlomm termhied \the AHchateB Beto- &6 madeqlahcet Bachcounter 7 is
connecgf ?’Qﬁ‘f 0% |‘§ @wgﬁ T g’u Ay the t"m ot her i nput
terni nal igifg o;ﬁ{rdeaégl'é ueﬂh Soad nd%phase
circuit ]ﬂ théA cohfjIta loammaglﬁa n&te aﬁm 517stm£ eignalrhhﬁmap.r egi ster 2,
~and in s ﬂbe Pu %Xalaplmm%ghet eﬁﬂ@eﬁ@iﬂ @el of g naladse val ue
.~ of theﬁ{’ 0 @ﬁﬁl?em nc?f ﬂ’% " gf éhe coun-
stored to input ter- | glr’f from

t he AND A:mafmoafrgaermﬁfmtsslz apdawl'nedm{.orputeouistlsag ingahesr t,ers32[, 83, 34, 35

and 36. 3%%@H¥§Ef tsssqtﬁem (;«_' ly, e@e%umﬁer t er m nal
of the L derm “°. S 2110 -clock
5 ¢ X ter DF {IB
. pul ses” qanpR6k LT mpﬁtptfhmhﬁwﬂ rbagﬁal sgat&uﬁt@

~ pul se gembrcammerB CI rcwt SOO vet hasbse&nesehe c twt Taisd i s reset

each ti m; é‘l’g o %‘l?‘m 'byotf“"f‘ Q}'Ent 15. The
cl ock é’%tpﬁ ag& gkelgggrbg,; atxggrs oﬁ; msst epW| se
in ac- 4Qe<ﬁ3ed ﬁrae&upﬁhm@ tekiiall 6ED Wendrated ufdr 10001 dance ‘Wi th the

out put ofthet bate CReuifal® 105 frequency led@wanw(db@bﬂeﬁnﬂmaaos, pr o- 16

and the ou%@?%gm m‘*ﬁ"ﬁgﬂcﬁ %ﬁgﬁ%ﬁxgwquence Eagéﬁ vi der

and thgsoé LN e ef3pt es at
its output termnal the ANDgates 31 to 36 in pul se

signals by dividing the frequency .of tinme the counter 7 counts out the'
time 45 the clock pulses by the value instructed by stored in one of the
registers 1 to 6, a 110 * the decoder 11. The decoder 11 is controlled

. signal appears -at the termnal of the' co- by the. conputer 100 through a
bus Iine |nC|dence CIrCUIt 17 The 5|gnal t hus ap- BL2. The pul se signals

o, - o Y M



output termnal of the divider 10 are called stored in the registers | to
6 has el apsed. 50 per-cent pulses.”. The output termnal of In the present

enbodi ment, the-tinme of 115 THE drvider 10 S COMMecred o Tnput—ter=——eaciT

phase conputed by the oom mnals of gate circuits 12 and 13. The out-
puter is set in the registers 1 to put termnals of the gate circuits

12 and 6 respectively, -and the tines of the are connected to input
term ndl&of £R gate phases are count edlmce55| veI y in the com 55 14 4and
t he out put y ’ 5 Ot gretTe

the 120 14 is carppeaesct&eni e 'zeentpucﬁrcmerlm ru@ktemﬁucansl medilsd. SC as it counts
out the tines d]aent&e cowigat Bis Gleared at the time Since the relatmnshl éhq phase
phases. Since tg]aez";,éjﬁ imred 3 ﬁf“’%j“gjgﬁ%@ %i}lgfd E%ﬁ ate Wﬁ%
reset by the -$i@ha), b& thetﬁaanse Fro Odpparatu€ DO0 frelas de ibACatOR, Bho 707
circuits 12, 13ompiter IODLamdttbrmtmlslgmﬁ of e csystomtldlmmlcofr thai adjafcﬁ’ntaqwﬁﬁo set

out put terni naI”’é‘P‘d‘a‘:? fe n 3“’4:??1 A %ﬂﬁ? "%{r ?ﬁ’e&%@ﬁd?‘% #hen he
signal SC 125 riftEfsd .i‘h _ Eﬁ%tm@ aa@%gttgegmwedt he.
conmput er 100.10tdRcif@kce ciedult AT dppicks: at a t1-me t1 for the purpose of adj §lﬂfb\/\§hahd’loﬂ:7$
3(A), if, for emaslier ﬂ:ag@ntxmeae VR th Is Ppat @rdedi®d tinse, it keinsi gnal

SC from the co e m;ﬂfé o) °f7‘5%/a‘ﬁ
gener at ed, durlr &% i reset a“ ;e;‘} totﬂt m@“"" E %ﬁ Glor SAEAaNGR Wi th

the per- Centls[dbﬁﬂtc}r 'Eamﬂdl later Toh,;é:ea:oﬁntcmﬂ ser ng\/oeme rbé?&rslgdﬂ&hs p&fbrmed 80 386

716 resct and & the.

lwhm chvzemr it gy be so
systematical |y} %yof% uaﬁ @rhrg?%fﬁrs
Si nce the rel atthp @tmn.bst &hd u;@n

counter 9 is madbnslnse Byi aiomp éﬂfahmti bmtndmbetawnmeche phase

Accordingly, i rp“fmeﬂﬁ@k acliiﬂﬁ) chedl %ﬁﬂ g’ Tgfe 5
(n +1). both | MERRASE a weomh:zl iy PO A o s d g
above, the 70 G udres ing Hd tr S1 gnalis &f uattmres @rmét ea.ontrol
of the adj aceast9. is advhnced (bmth@ . sxgna!r 504 tuvbﬁntamgerteriutsdemucdly @ng?fal S

can be real i zeRrfhedp B e ol t - h.. hand, as shown
" %mﬁ@ﬁ i ’3?%% ’gﬁﬁf e EAT, El!gmli |:cr01ﬂ;ol tfom_for

t he conputer & -sintultareh
Further, a thi rig, ibwill bel vnderlBball ﬂhd tﬁer ﬁme MnmﬂchManaasr m:caummﬂp'bcm;pear S

at a tinme [eraﬂ]thﬂjsnﬂiﬁ@l%w;ffe% n@ mes- PAS ccopprispm; earl |§?£¢ fan a

time t2. V\hretlfgogmh %I’ﬁ WM
generated by tt@naamawneéveﬁfa t Pef r@%ve&'%ﬂﬁﬂ?g f‘h n@nﬁgubmfflc

signals flip- flmpher &nfpateettoaatfaﬂts > at e 1 & rdach brmnfe ofttheumesn&‘tﬁhmi ed b}/
t he conput or age §b thepr o2 st fpeWhich °°
above descri be s@ﬁum,r i“ cﬁ’“"%ﬁl ﬁ'fi fﬁt@‘

is setting of st aﬁgﬂ:s velhs u. ﬂts:frw B 1EC4re bupplicd, at the sarre
time the fli p fdomger1%in thyt pHase g- , txethatl@t) Whbersinem, opetation)s aléefaé-sa‘ffr sfnsle(;ts by
the si gna W@gﬁw sl ek it iy %  foe

regi sters conp ' th dg t,meg
per formed nanuatdl by ti[&tmmﬁeu@@riﬂﬁewimtmhaﬁgthe(phﬁes irasyﬂe to
be set in the rtegbters 1 to are not 20 metoéfo%mdeﬂ 150 and

the necessar¥l h‘g

coi nci dence ci r:%,;e ,]1 bﬁT’EHIEEIé Lrli’f nptmacg@au%%%ﬂagtﬁ?ng})o M}F
sane tine [err]ggggbythose;gﬂledmtho yhﬂma.lcopmhrtwm m:temn |1s ndsrmall;t he )
As above descr.i ﬂﬁeqq

registers put® ,gﬁg ng@m ﬂ} %ﬁfﬁe@wmﬁ " emgadat‘s

with respect ton e'lihesﬂﬁﬁal u shigs basanced. signal controb i sgidémh aBC,
tive intersect |phm ztdoanbeslgx;ai_st Itd thosﬁoncor@@ tnelaimhb weirin said timesref b

counter 7 ancgg F t%éfeﬁé‘ec"ﬁh‘ﬂtﬂlérfml%@ aawéafuswa%r

VE CLAM ol O?Oﬁ 'Erléﬂc signal dontr® systdn@bhdebrB-
si gnal control pés  Uing & ddimdd whdreih sdidiémes ofiphasben

controlling trasﬁgnalcs@r ammmédaoz 1ad1mcr WS@OH failisefp appasyius;ma. er at ed

anfpaf”zr;ﬁglsotgﬁ:ﬁfm o “t?ﬂ%ﬁ‘“gmg,t%%ghase;ﬂ%e s

circuit 17 appesfic signsl 500, the fphist alifane al s fan &r avhich gines gana:lhses‘ or

coi nci-dence in @ets gepaitted 17 ke adigeen n' A cgﬁngﬁ‘ghases
traffic S|gns mﬁ RS Ptk ai | P&' cpip
countout of t 'mes 0 ases' vvn in si nce the phase oto
t he a fall-safe apparatus I n which requrred 100 counter 9 provided in

the fail-safe appa- tinmes of phases of the traffic signals are ratus 200
is the sane as that of thetrafflc set, and to which said signal s
gener at ed :



signal, and the value of time count of tlhieé?lby said corrputer are supplie
counter 9 imrthat pﬂase s GQUdI tottrat—of —wheretm—tn UIJC[ at+on——satt.,_ -
eqindicggre amtmtt We sxmmamdallx)i:ontﬂoﬂed par at us

Comerths 7, BEE T PR R B

swi t ched sync h\a@meeamA 1% S hSIrﬂﬂab&si I 960 aﬁﬁﬁﬁsf eoffgllp %Ee

conputer 100" dne@nbothd& m'neerslgmh gemahat epatabug 29D Sar ef daditn

the fail-safe &‘g!g tﬂﬁ)‘e}t@‘&ﬁg‘lﬂm ey ?atgesonslfol I thetadatbéntctraéﬁcgnal s
¢ bl cxdenoe czrcuxt are generated a ipmediatelyo when

i'hsyn- troubl €gme time t,. On the other hand, as'sh t'he om ut €

countout of saiisl Rig.n3B), 4b thd ButbisigAD\4 thd he. n‘d%s}ﬁﬁéBh?% rofifled

phases, 10 coincidence circuit 17 asppears at a trmé ID fmdbe pmpcxamfemjustMg‘iEt sehef 75

traffic signal atles cch S ° i qOF!ft?f 9, 6 5531 in coin-
i ntersection. lﬁﬁﬁﬁ%ﬁ %\Mge T er \%E r §88P8ai d
K d

com. known bypbxhﬁﬁ@uﬁéﬁldré ﬁ@lmo&.;u*mx théhe Iﬁltw vela Bitd the
conput er i s ABrcprptdry/. 3adf latsmop.hthe compsert Bris 18Ging s>ftﬂxarvsmetsued> 6 ¢ penfoenedt 80ng,

and transmitti fFesYCe: Pm “’g}ﬁ*ﬁ; ﬁg{}tﬁs con%fuﬁ?tgp i%qug{ ik set

h
i ntersections c&ap Iat 2 aine
val ue OFV sw t digk he:xttﬁheset maf1),i both hhs ﬁinbeedto Bé @eWm ﬂiheegistar.ua to 6 are not

rel ati onshi p20 i58Reth by thé _computer; A9 Ped Bdceseasily F@leg?é@e?nwlfécthe et

advance si gnal n% AfJ69H 01 &8 PPeESE s k‘% J‘éh the ¢ 1s ri? ta

tires of adJ ace | dbbey sdeﬁhbanswmeﬂﬁhem | & bﬂthe islefd Said
fai-lT“safe' a amfat e lbype&mg\lma y. thef ¢oentet hi tqolﬂaseqladmthcrspea

saj.d conput e’ an(lis t%‘:mced bYﬁ wﬁmwfng%m@ fhbe Ffsmp@us |°g1ha‘4°

itrafic si %%u& WHe BrabOis:1. the phase
advance ing t o emnynaﬁawoﬁinges al AhRMES sihgn ntmlSQZIstem $or
transmitted tols ewill (%e oodath% tbeetnm whemi chnfrollihg trafiie sgppiaraatausmhmhum sz

: Is T of mteraectx Sy
o e R MR e R e

to tlai m 1, V\hemmldeneandvémphass vmnng hssegaﬁaﬂhe Taffib sig

transmitted tolftﬁe com !‘Ef IQQOW Pé sfim Sf |Q§c tout 50@6 tlﬂt?e nbms, advance
signal firs®® [1§9| ?? é%w%e 1! ‘Pr 100
adj acent traff kdus 200 QK saﬁs as $Hall B khe éfhiéﬁ' by ‘Coheta

second neans f agnatmnntthﬂ%almd ofc tile |gont ©f the65bmhh$mmphmr bieissppiidiner, the
traffi signal fc%n@r 9 phase is equal to that of wherein, in oper said failgafs

L6
appears froni ﬁ‘émwﬁbﬁﬁf s%%"m%‘é“ @E"fcﬁﬂoi"m&‘émasvgﬁ ST itk ses i%&ﬁf s;‘ﬁe‘ﬂs
the counter 7 SmClopmslcly fhé cbmputérl 100 to col Néomphids ah® betleta@l SighdlSiob ed t he
phase [err] anetolaby tﬂqefalé-saﬁeamnamﬂmoctom eing thei phases df st afi¢ sjgmal ssn syn-

generated by . @I uler adX ce ordﬁ?%%‘ Fih tthie copmsout 9f a3 tmle@ql nd
those gener af g, By Babhit v &% svfl £ RISl 10 S6a m
the apparat usa6fe amtasaﬁondendmw ,e a cmei trdfl ighaliOsARL bigrals]1 H6m asa

out put si gnal OV@H& th ofPlltﬂeWm eﬂz@n@onmu&tf isc normally
coi nei dence % o e olf ‘ﬁe@g%g *‘“&@?E{f%ﬁim us
i medi at el y Wngiin 288E valh Fire

100 fails. in #ovwy. BhBmutiaf relhl@nshms betwangnall A trdfie s:gnall:mohﬂn@lrsystamt hn-r d

o ot o S Zxa*ﬁi%t?g;“?ﬁ}?% G e

the si gnal SC hishbaeﬁamhﬁttetﬁxo qlie &ra Ssighﬂd tBnmmmc §igiall contrd]l Geagaddofd by
t he conputer 188, sholwanint Fig lcthdephase advaicet Hog phelaim lofivllltrplafsald(tmss heﬂ:ﬁﬁs

. . i 3 rqe]
fl I p fl Op | S rm%ﬂ g(ﬁ Wlih }%etf mequﬁg a?i‘bsx 3%}?‘13&0 g-
conputor 100gp Bgf ﬁ?ﬁ £€tHd OpHdRY &d- 5 Fem sai
descri bed enboahnnmignalsdlala Beennwmtnﬁutedlothenda abaﬂpﬁm he counter 7 i s

setting of the @tgpxsqaéﬁgl ﬂla@ g@a med @Gﬁtrﬁe@e& lnaﬁdlchtum%eﬂfsmsu me
the flip-fl op weverar m%gfg%@ﬂm%ac&e ady the

si gnal SC gegep Eeeqln sﬁ,{}ﬁer, qgrtﬁ.mcurghﬁ altehat settl ng o I ST 86
conputer 100 at a tine [err] Accordingly, at to 6 is perforned manual ly.

The val ues the next phase (n+l1l), both the advance to be set in the
registers 1 to 6 are not 20 signal SC by the conputer 100 and the
NCi [ of the
coincidence circuit 17 tines ted by the conputor 100. The appear at a
same time [err] “m ‘jﬂm

above -desci#bed, wm“m ‘

puter 100 is operati ng nof mal |

to the respec- 25 9 is advanced by the advarice signal SC, tive

of the data to be set the registers ™

intersections to be systematically con- -90 and the count of tinme by countef

7 and ‘trolled. the count of time by the conputer 100 are VWHAT WE CLAI M
| S

one .condi tiron.necessary-is that-the- At

c
y, the counter | to 6 is qual W th respect




commenced si nul taneously, and accordi ng- 1. A traffic signal control

system for ly, it will be understood that the tinme when controlling
~traffic signals at a nultiplicity 30 the signal SCis generated by the
“conputer of inter-sections, conprising, 95 100 and the time when the
out put signal of a conputer for counting tinmes of phases the coin ence
circuig 17 appears are in of ‘tra §§6C71§i gnal s and generating sign Is@r :
coi nci e :

tradN+ ¢ si gpals, ' > conput er (10Q.f ai Lm each

count out of %ﬁﬁﬁ%ﬁ%ﬂ%ﬁ?&% gﬁ s‘%ﬁ%@kﬁu@fﬁéﬁﬁﬁ%hase of the
a fail -saf ecappef sdidisscondnmedns eiithrseijui stantially08s toreimbefore Odeseribed dveith i n the -
fail safe apfRaeued sud ot ses of t*@?@@g%ﬁ“é asi ek dn Ahecaceem-us 200 i s
the sam g% ChaTat g et oy vaist , PoBHE P8™REY ch sai d signal's giener at ed
signal , aens o€ iMakiping ithel iupBly CIUBA Of Ohion Myreidi ELre@BRGE €o.,ar e suppl i ed.
count er Sloghpulieato phlosend sicogmatil seid t hBer: BOULT,\WADEI &, TENN. ration said

T o . it P alus

conmence € count of tInes | traffic %rlt %01, 602 can be

switched synchronism with sal'ﬂ‘?’rTaTs_‘rrom said fromcontrol by the
" comput ROl .M Sl Qe Py et dhos i Ak Bnigantis trol by

the fail-safe apparatus w t hout manye obtaidgi. t he phases 0 Sal r&ffic si gnal s
in syn. troubles. chronismwi th the countout
of said tines 45 1In the above, the description has been of phases,

110 nade in connection wth the traffic signal and switch neans for
transmtting to said at one intersection. However, as is well traffic
signals said signals fromsaid—eom known by those skilled in the art, the

signal puter when said conputer is normally SC fromthe conputer 100 is
transmtted to m“ummnu\mr“ﬂliransmtti ng said signals from50 the
traffic signaIsH o rsections said fail-safe apparatus when
said computer 115 witH of fset value OFV suited to the traffic has failed.
flow The nmutual relationships between 2. A traffic signal control

~ system ac- phase advance signals transmtted to those cording to claim:l,
wherein said tines of adjacent intersections are shown in Fig. 5. phases
are set in said fail-safe apparatus by 55 Nanely, after the phase advance
"signal SCO said conmputer. 120 has been transmtted
to the traffic signal 3. Atraffic signal control system accord- 500
shown in Fig. 1, the phase advance ing to claiml1l, wherein said tines of
phases signal SCl is transmtted to the adjacent are set in said fail-safe
apparatus manual ly. traffic signal 501 with offset value OFVI in 4. A
traffic signal control "system accord- 60 that phase. Simlarly, after the
phase ad- ing to claiml1, wherein said fail-safe appa- 125 vance signa

SCl has been transmitted to the ratus conprises; traffic signal 501, the
phase advance signal first neans in which tinmes of phases SC2 is
transmtted to the adjacent traffic are set, signal 502 with offset val ue

OFV2 in that second nmeans for counting clock pul ses, 65 phase. In this
manner, the traffic sighals are and 130 5
1 386 716 5 third neans for
generating phase ad- by said third neans has been generated. vance signals
upon coi nci dence of the 6. A-traffic signal control system sub- count
of said second neans with said stantially as hereinbefore described with
set value in said first neans. reference to and as shown in the

accom 5. A traffic signal control system ac- panying draw ngs.

15 cording to claim4, further provided with nmeans for interrupting the
-supply of said OVRON TATEI SI ELECTRONI CS CO., clock pulses to said
second neans until said Per: BOULT, WADE & TENNANT phase advance si gnal
by said conputer is 34 Cursitor Street, London, EC4A 1PQ 10 generated
after said phase advance signal Chartered Patent Agents Printed
for Her Majesty's Stationery Ofice by The Tweeddal e Press Ltd., :
Berwi ck-upon- Tweed, 1975. Published at the Patent' O fice, 25 Southanpton
Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.



