; @3e: 1 <RX6<T > ELECTRONI C PARKI NG METER SYSTEM BACKGROUND OF THE | NVENTI ON:
1. Field o 'WM\\JOW The field of the present invention is parking
neters and&m \\\& larly to the use of electronically operated parking
nmeters cou ‘gk&b a sensor for positively sensing unobtrusively the

presence or absence of a vehicle in a spdcified parking space controlled by
the sensor and electronically oaerat ed 1&zi’rki ng‘ neter. In the present
&

i nvention an induction coELERBBANEG PARNG METER FYSTEM! the parking area
Is used t A&Ecﬁi/d(ﬂﬁ) %%%V?H%Eﬂ@i%ﬁ- to the electronically operated parking
bo e entrai

meter and a cpu upon ranhce of a vehicle into the parking space

and the nmpyverenig Jr he Yabkeak€cht Om t he parki ng space. Mreover, the
detecting systemis battery operated and the battery life is extended by

duty cycl e opertst ifdeldf of hehelghseort $ysértri omhier @aykdnbynatensldndooireon
of a detecting cycle is actually enployed for detecting the status of the
par ki ng spieleiculamy foedghgr nsepaf keIRFiandcalpxvererabed i Rt ing medgrased
to raise égtyefleude'w1 Chad%\éi eS3 ove | nclltul(\j/e as:[einr.l‘.lali;l anq'no%tvt\‘/iugqivgg he
mechani sy TEYUTT i HH R ofnEeWEFe H8c T Vet EctF R Come s ThaVE S bde
devel opedp W Gli-d 6L UdBsaRcE! 8¢t TP O 1B i L 3Rk EPeli PRrkAHLCAEALe
Wth the advent of the electronic neter, attenpts have been
controlled by the sensor and electronically operated parking meter.
In the present invention an induction coil mounted below the
surface of the parking area is used to provide positive signals to
the electronically operated parking meter and a cpu upon both the
entrance of a vehicle into the parking space and the movement of
the vehicle from the parking space.

Moreover, the detecting system is battery operated and the
battery life is extended by duty cycle operation of the detector
system, whereby only a small portion of a detecting cycle is
actually employed for detecting the status of the parking
space.

2. Related Art:

Parking meters have traditionally been used to raise revenue.
Such devices have included a timer and a winding mechanism
requiring coins. More recently, electronic meters have been
developed which include an electronic timer with an ICD time
indicator.

With the advent of the electronic meter, attempts have been

made to make the meter interactive with vehicle traffic in the

T
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made to make the nmeter interactive with vehicle traffic in the 2
associ at ed parking space. One way to obtain information about vehicle
traffic at parking spaces is to couple the parking neter to a vehicle
sensor. The vehicle sensor can detect when a vehicle enters a parking space
as wel | as when the vehicle | eaves. One %uch systemuses an infra-red |ight

a as uhen th _ uses an infra-
metor systeneeiiCH COETRLETTRERCR, ToRELKRD) P Tpftas M SMEIC R, S

i nfra-redvbhgbic RGaBri ht 35U s %pheas Ao BEUSI &NGR LYPRIAG TR k8
detect the presence or absence of a vehicle in an associ ated parking space.
One probl envehidlé i ggrisdeantrilet eehiole i seridtat dalme dbeaot dwiesn rotvettiisfliengui sh
between a vehicle and any other solid object. Thus, the systemcould be
di sabl ed ByterspfypPeBYERd ngPadre af M fasomhean dihe iehiicdiet 1BadEafi s ERett ed

with a piece of tape or cardboard. ILn addition,, f e activity coul d occur
W th tho SHERTEF SR 4588G AP LBPRER MHUaNe REAPHE? Fakecl: ViRl e PR =ERREor
Even tenpggal Ub&roindWh-del.y changes coul d cause probl ens. Consequently,
interest remains in developing an electronically controlled parking neter
system t hat oves@bneBidihpaak dh¢netleiroagsit ¢xio bhlagwseadid utd 1¢apabldd fdkrent
accurately detecting vehicle traffic at a parking space. There are a nunber
of known pahk¢hy menspreehistiah des eenorinfparesl higlet ybepan) wuydbrasgnicos4;
VEHI CLE DETECTI ON; Potter The | ogp oscillator of the vehjcle detector

syst em cofi¥FhemF | §n8sdndrgtascgt tWRe Fﬁ?ﬁﬁﬁﬁttﬁTé%ﬂﬁﬁﬁy tﬂﬁiﬂﬁe?ﬁﬂﬂ%lor

operati OnaBLe%@@ éé"ss} Q/rgh‘}%ciedkgi 51‘?' a&éé&ilgtterdy piaQ'kt.‘Lns ééfééee.m 3

One problem with light beam detection is that the beam does
not distinguish between a vehicle and any other solid object. Thus,
the system could be disabled by simply covering .the window from
which the light beam is emitted with a piece of tape or cardboard.
In addition, false activity could occur with the opening of a door
or other movement in front of the meter sensor. Even temperature
or humidity changes could cause problems. Consequently, interest
remains in developing an electronically controlled parking meter
system that overcomes the aforementioned problems and is capable of
accurately detecting vehicle traffic at a parking space.

There are a number of known parking meter vehicle detector
systems, namely:

(1) USP#3,873,964; VEHICLE DETECTION; Potter

The 1loop oscillator of the vehicle detector system
continually oscillates at the resonant frequency during normal

operation of the system and digital circuitry in the system



measures the frequency of the |oop oscillator by a cycle-counting
technique. An automatic timng circuit generates a reference franme tinme for
the frequency counting neasurenment. The reference frane tine is a function
of the desired operational sensitivity of the systemand of the resonant
frequency of the loop and lead-in | oop osci | | at or frequency-det erm ni ng
circuit. i I ver [Jalel f il A
Frequency SAONTS D, EpASEREy SEMHEAD LaeiITiFol by Ry eothindnen
that incraasthriRRAISAR aHtRARESENE IfThd Mieehet dyenedatdeP4 Sr Syl Vil CLE
DETECTI ON SYSTEM Potter; Indicator Controlsl Corp. The magnetic inductance
vehi cl e detigwst ifor $het Emeomehaylesownt iegh eededrement | odfhd gefereacthérame
presence of a vehicle in a roadway. A first oscil|ator connected to the

| oop chande®s risgierifdnctdonnef| b PRadEeAneRe MR Feasisiviky ppEsthee
of a vehicle, A secon cillator with a frequen i hdependent qf .t he | oop
i nduct ancé°J el 8598 gagf‘%f ErEmant L%&l%'%f’hﬁ?t %e eﬂ?‘?‘g aé‘%s {iﬁﬁgrl%%‘h‘é@er
the oscillalqnila@eR frreqUBRLY-EXEEAHM iR 'EdRhaLT Ned Lheaueney Beyond. @
predeterm ned frequency differential. |3Ji USP#Re29511; PARKI NG METER;
Rubenst ei whEnevear kimgi matearseelactiidagal dgeiinditeat exegnenay ncognts NECcarsl
electrically operates only in the presence of a vehicle and when there is
"pai d- f or "ER9Wenen referapcer fragriddae itpethy bavt depd tihey ¥babrinerease
cancel | ed. Qé) USP#3 9é3 339; IN | VE_LOOP DETECTOR SYSTEM Koer ner et

4 al.; Carfd<LeESner BrEebrpdingd dhrAs0d8i 1 1 ator circuit is operatively

connected to eael 98eyPlafBldddll Poi e bRRGRTORRY ARM) PAGRLE0rhEL 8a (Yo"
space in a roadway an € [o0op Trequency Is nonitored by a counter
nmeasuri ng ddmricdlge duipti on or period of |oop oscillator cycles. The
nonitored oscillator cycle is then conpared with a reference duration to
det er mi ne whet her t Rhelmagnedsici Lhdnekarfgeygbhcye et eichid phBysdenr inketudesed.
f5) USP#3, 989, 932; | NDUCTI VE LOOP VEH CLE DETECTOR; Koerner; Canogga,
Control s G3f poMRRddss cELiT 1 Lok tPr EGIERy thE @6ﬁﬁ§BF%d°Foaaﬁ’%“r’r&&gta}ﬁ’cé‘

1 0op 1o GRleflalNd the BIEIENCE 01 M E3nAR0Ld® 00PN T GAURN O Rges
noni tored by a Foop counter for counting the Toop oscillator cycles.
duration cawifehcyeasUtRe 166p tindictandel BRafifed dixash AUEDPEeOENEOMPE a
oscillator cycles and the count is conpared wth an adaptabl e reference
durati on tvehdetllerni Aesapondcescildator wdtheasérequenwy |independent ao€ cthe

t hereby determ.,ing.the presence or absence of a vehicle,in the inductance

| oop. ~6y %4 tange 4B RESI R ECTFFETMNHk; [RIICaRETAM URAISHHES A t ed

signal whenever the oscillator 1loop frequency exceeds a

predetermined frequency beyond a predetermined frequency

differential.

{3) USP#Re29511; PARKING METER; Rubenstein

The parking meter electrically indicates “remaining time"
and electrically operates only in the presence of a vehicle and
when there is “paid-for" time on the meter. Unused time by one
departing motorist is cancelled.

U 3 3,339; INDUCTIVE 1O0P DET (0) S ; Koerner et



An i nductive sensing loop is connected with an oscillator provided with a
vol tage controll ed capacitor in a phase | ocked | oop providing a reference
frequency (VCO. The voltage of the capacitor varies in the presence of a
vehicle and this varying voltage is applied to an auxiliary VCO whose

frequency is accordingly varied and anal?zed for detection purposes. A 5

m croconpyher. tRRbYSECSomt1d1eC e pBraeibhat is a reference frequency source
. =)~ USP#4.472.7%6: VEH CLE ERESENCE LOOP DETECTOR Hodge et al.; Not
Assi gned A tuned cizgubscilhatey aivagridt iic fapelrdtivedyccognectedt tonedcop
produces changi ng signals in the presence of a vehicle. A first signa

anpl i fi er oagpPEf Maktipke dingwgttaneemlopps| eaph alrrateskeding gidpenf space in
responds to the_ positive aor negative polarity.input fromthe first

anpl i fier 2 o* P A28 JditHut PR rfeﬁﬁgﬁﬁﬂ’@yt o8 MEAyeGhangi Ay TARREer
whi ch act | .a Loglc ; | p 4 . 0,
anplifierh%g%gﬁ%ﬁ%n %r% ucﬁﬁ%ggngg?zgngﬁ%gﬁP 2#3%§F$i%%F%g??gggo€9%¥ﬁf'
presence QheaRsANESr&d SsvyBNiator Wyldlien ilshe hle@opomp8red UsPtd, 492e Béence
SELF- ADJUSTI NG | NDUCTI VE OBJECT- PRESENCE DETECTOR, C ark: Sarasota

Aut omat | odukabiordtAndeserhimt ovhenlné xideke ahoppdasti Veatensi replany dnd a
first counter sanples the oscillator frequency or period and the resulting
count is &PFFPa8cedscn dndseselef erence to a second counter which is counted

ggmt |eP one sapp i §£g§’ﬁﬁ %%?V\@igé@ %B@&f@;‘;‘%é? %&@n%d DE¥EEJE’8R{ il KSdrnar., .

i ndi cati veafbqgh ol £58Nc8Pbr-aegeRCce of a vehicle. Provision is nmade for
detection of the departure of a vehicle by use of additional counters. Q1

USP#4. 680. 717, M CRERRAGRSSERcCEMIREEY EDs Lédoih JOEHACTORaBY Sridhgt dvicrd i Iidop
I ndi cator Controls Corporation A mcroprocessor-controlled |oop detection
syst em i sforgdebppbtredhe Rrangmser odf Viehdgéepvenflobhe WpPR htzg@iency is

individual ly.located to detect the, presgnce of t or ,vehicl es above the
Loops to 88%%#8?6%Dg3ri%eﬁ?%?e§ogpt§ﬂn'?ﬁiﬁo??é%b%egﬁfoﬁfQR Siron ater
osci | | at Opyk$e£ONNEChi%Hidne2ent 8P PnOlsdrdd e RamRd ai2at $oR W td & ixed
m cr opr ocessor counts the nunber of cycles of the oscillator output signal

t o det er thnmbéheodSlzidp aboiliseopianmies and the count is compared with an

adaptable reference duration to determine an increase.or decrease
in the loop inductance, thereby determining’the presence or absence
of a vehicle in the inductance loop.
(6) USP#4,358,749; OBIJECT DETECTION; Clark; Redland Automation
Limited
An inductive sensing loop is connected with an oscillator
provided with a voltage controlled capacitor in a phase locked loop
providing a reference frequency (VCO). The voltage of the
capacitor varies in the presence of a vehicle and this varying
voltage is applied to an auxiliary VCO whose frequency is

accordingly varied and analyzed for detection purposes. A



~10~i USP-~5, 153, 525; VEH CLE DETECTOR W TH SERI ES RESONANT OSCI LLATOR

DRI VE; Hoecknman et al. The series resonant oscillator circuit drives ~n
dnductive load including an inductive sensor and a detection system using
the series resonant oscillator circuit and inductive sensor. An inductive
load is connected in the series path witf a capacitative inpedance. An
oscil | at oL SLL&:r]aI rovi.deg ower to ;che seri %ﬁ gath angfgeggé\tf olled as a
function BIETIRTIICere ARSEUTRS ?h & 108K TG Fhathe® 1} 8658R8Y ot gauency
osci | | at ogge@al changes as a function of changes in the inductance of the
i nductive sensor. USP#y 570.771; ELECTRONI C PARKI NG METER AND SYSTEM
Jacobs The par&i)nqigmi4ed 72y 06N VEHICHE | DPRESENCE MLOGE SDETEITOR;I Mlodgepatki ng
nmeter and a nobile transceiver. A sonar transducer detects the presence of
a vehi cl eal ni Notadissdamedpar ki ng space and an infra red transceiver

communi cates with the nobile transceiver. A mcroprocessor, responds to
el ectrical signals?®r&ireAe GaFFols dBetDr @ t B2EP6HIde BLEL ATOusiaE| e

on a disp d tr i I y tran LV t.q t ile
transcei vle'?élu%}eonrre?%?m éggﬁ?l&rz% §BE§?tke ysgl é%g%eggjantg‘eca r%%ée“réa et of an
extended velid&s i Oth of i ddtBighAl %P IRkCer ShxpIPALIds drd AQnAQAlEroW kReut
battery replacenent. (12~ USP#5, 903.520: ELECTRONI C MODULE FOR CONVENTI ONAL
PARKr NG MR, arie e etecind Bapldiféetr orspondsute Closprosidsive shelnegative
attachable to a conventional parking neter and a neter condition sensor for
det ect i ngPo¥arhYa diRttardfirpoitite finfd ayplifdest itee PESNAPRE| BAs OYLPRRein
parking neter with the indicator in an.indjcati node nd an ul.trasonic
vehi cl e sengor At ftloxgdr?%l‘isﬁé Cg‘r?éllglmf;ofnﬁ‘é{; e@f’i 3085}'32‘55 vae&O(ﬁlec. g‘?ﬁ%

el ect roni £ il fukhBepoh F1 tHESe QlRE deinG %g_&?yfiéydméﬂh@a&a\ﬂer source
for operating the nmodul el neans for receiving a first signal fromthe neter
condi ti orprsRNEdhang gatedodtpugnadignaem idiE caehivel efsettsodr praeanse f or
processing the first and second signals and neans for transmtting a coded
message tabsenammgife ar ¥ebiigde . withBl WEPADoP36. 551: VEH CLE DETECTOR W TH

| MPROVED REFERENCE TRACKING, Allen & Potter A vehicle detector havi afe

i nproved r ef erédee Shideld2tg A s SHEE-ARIVSTE e A FCA CE

di rect i onsemaehphe tgh i ALy A £ 65 ALK BIniBE4Udes rate sensitive
tracking wherein tThe reference Is only changed in response to snall
fluctuations in | oap beequeatyrdincludel idn , imdubtdive @ensing floxpdand a
decrenenting tracking intervals during which the reference i s decrenented
at a fixefiysdt cquitex panplem phedeseihaker piregiensy Crmwerdad| agdr Ehej on
tracki ng al so]bti.ncl uded jinfinite t.racki ng_dur i ng whi Cth t he reé‘eraen%gcgsd
decr enentSFH R T al 18 PERAAEEN S | D PEPSFE0F AIREGRPENSE n

counter which is counted down in one sample period while a new

count is counted by the first counter. The residue in the second
counter at the end of a sample period is indicative of the presence
or absence of a vehicle. Provision is made for detection of the
departure of a vehicle by use of additional counters.

9) USP#4,680,717; MICROPROCESSOR CONTROLLED I00OP DETECTOR

SYSTEM; Martin; Indicator Controls Corporation

A microprocessor-controlled loop detection system is



8 prior to the end value representative of |oop inductance prior to the
generation of a CALL signal. No CALL tracking enables reference updating
only after the | oop frequency has stabilized for a m ninum period of tine,
a m ni mum nunber of | oop frequency sanples or both. SUMVARY OF THE

| N\VENTI ON The present invention is direcfed to an electronically controlled

Ki [ I ; peal Ly I ' t
n conbi nepieaSys HELNS, ROnGEP, ¥ (BRWELTEL) 0660 LKL RPARE EndLMRITLC

the past Lechvedadd YekBBUCERY DrdiITBEENOESN vieha 168 alBVY thEPeSoPs to
systens requiring vehicle detection. Such systens include traffic control

si gnal sysopatrol amobont i celyitless dti v thaffiestintrensestienc. | Adusimmoen
| oops, when properly installed, have proven to be very reliable for the
pur pose ofPSGehleter d& seppsrted o siahs L ooB P RatdmgsPhraebPaEhE 30 dhte on,

an electronically operable parkin ter e coupl.ed to. Lnduct.io

coi |l vehi ?:'Fgg%%’f%% Ton é:é)h]ggrs "Lrﬂb%giué“ egroer%g:gl esdolgnbf%é’sscﬁ??%lé%rochtt[ﬁQ;
parki ng spagRaf ofo SEltRGM Vel ¥neOBLEQ Y 4 PErt PRglaflyr.oni cal Iy operable

par ki ng neter responsive to the inductive |oop sensor. A vehicle entering
or | eaving the(pay KURg#SpasE, €HUSESEAIChENOETERTORE WaEHarSHRI EsnRESanNg of
the inductive |oop and the resulting signal output fromthe sensor may be
used to ¢ oLATOR DR ING . deecsmpn ebn®fol | ed parking neter and associ at ed
control circuitry. The el ectronically oper abl,?a\ggr ki ng. net er Z%/rstem may be
used to initialize BI° r &t %he 1FHXPRG mEEEL A SHEHE S ndifdti®Fe 1B8op
sensor | nghaaleyd NBa8Nt A1 041 APRR {HEG-PLVE JEBIIGE! Snd [PHLLDE: 267 AYeRleh(

par ki ng space. e el ectronically operable parking neter system na so be
used to agsimylaie sdatiasapeoshatebadiinaiche activit Yandf ihAecPRFd isellsarr.

par ki ng space; such as nunber of vehicles using the space, duration of

el apsed tane ifrgluctdiveorladd \iehi comsectsedig inhetbpaceriesc.pdth a seddnda
separate aspect of the present invention, multiple_ electronically operable

par ki ng nERRAGitaLive inpagraget 028 eFfiblbabRMEonap PRPY iseshPaYeE i hheal | y
operable parklng, Iyt erdm be.couphed Lo 3 SERALELS LAdUGhiNG lageuchic! e
sensor for selectlively conﬁrcﬂ"llng the parking neter responsive to ItS
Sensor, aghé kdriRsLh8EA! OMHAFLYGRERERY £ thal K58 TR s@bnbl&cHdrgds as
separate aspect. In a third, separate aspect of the present invention, the
el ect r oni @afhnyctoiper alfl ehpagksninneber isfudtmcee ogntihe s bpducttiovea seasbroay

i nclude a renote data %rocessi n_9 uni t . The renote DPU mag be coupl ed
to each el ect rohieal UEE48=P20Z ELESTRENEC PARKING METERAND 5 SYSTEN: ng
unit may be %é‘lized for gathering data in order to obtain statistics on
vehicle t , traffic patterns, and other information, which could be
utilized for establinehi parfPhg aidtdy Ry sEeR Ohsdsl el NPodPAEBSentl Nagagnst em
woul d be depl oyed for nonitoring and/or controlling a | arge nunber of

par ki ng spbestroriisy pamkphe, metear kamd garmgeiler trhes¢eingith of Zansenakre
street, etc. A fourth aspect of the present invention is that the parking
neters ar BraMIRIGEL %chﬁe’f“éﬁ SFeFENGHDE Yl VeY LRk e nbth flapdifRAH Parking

space and an infra red transceiver communicates with the mobile

spel i 1A

.
[ 1 ) ava ac
Saw

transceiver. A microprocessor responds to electrical signals from
the various detectors to provide data displayable on a display and
transmittable by the IR transceiver to the mobile transceiver. The

meter is entirely battery operated and can operate for an extended



10 of known parking neters. A fifth aspect of the present invention relates
to the use of solar energy for providing the electric power to operate the
el ectronically operable parking nmeter system and in particular the

el ectronically operable parking neters) and the associ ated el ectronics.
This involves at |east the considerationZof using solar panels in anbient
sunlight as well as direct sunlight since the electronically ogerable

par ki ng meReF1eY sPEMIHR hef W | PXIBRAG M Fo¥amBHLsWHER eBfr ¥ERTsuMiitdhpuyt s
not avail ab or. only intermittently available. A sixth aspect of the
present i ?\1\3/%%??1 ?eé%iaaicé%“e{‘gl't he nodification of existing parking neters,

and particularl m;@@b@gbg@bﬁ?@w ERRCPRORT K iMHDUTR POR CONVERPRBNAT BASR NG
function in the electronically operable parking neter system of the presSent
i nventi on. METERY @i edspdct of the present invention concerns the

economni cal optim zation of electronically operable parking neter systens by
controlling the el e@hensilegtronsperetitle noinigateteFhgd! t dakaghidretter aj s

"zeroed" when the, iqr;aglltmti VE.l oop %e?nsor ssociated with .tthe nmeter detects
that a vehfRTEEHaC R AHcaPEEFIRE B irngaggacae E&HEF ol TEE 15 PheS PR t iKPE

| 00p.  AcCOHEH O Ing | trdoh aNadRLERE Pfidde LRSSy WA%EALE 8 EohdiQYde 3N
el ectronical ly operabl e parking neter systemwhich is capable of detecting
t he vehi cl €hé rpdiitih@imefakt  £tth athepankipgtspach San MidE ca@ihyCbdé | Yand tan S
an object of the present invention to 11 provide positive and accurate
sensi ng ofulteagprienceh brlabserntw offfixashi tbetha shpatt ifeul detpatikhaga
space within ﬁégi ven vehi cl e parking area. is a feat,ur<f‘é hat the sensors

| t

enpl oyed bBRRAYHRA QG 6ni cBre PIGTEFERPLE BRI At HtheT 49§ el rendSent
i nvention i ti.ve Lo nsors.enbedded in.the r of rking
space. 1t ShEehlHrG, L BBeEECSa SRR (A7 LR DRSS Y, e 50
sensor i s Heebi¢ilsd Ve 2RfsPOoLiGhADEELon DY¥nEhacREesSRnai el os UsEASEr 0RhECHS
inthe vicinity of the parking space. It is yet another object of the
present i nvemndnsignabnfot thelwlaldltey ssfnsimectnaamisc didry wpeessédgpdahki ng
meters to a single electrical power source, which may include electric
batteri es, fHeFhansoReccnd dismad s apd girddtedosl BERpFREt e pgyoded message

to a remote receiver.

3) USP#5,936,551; VEHICLE DETECTOR WITH ITMPROVED REFERENCE

TRACKING:; Allen & Potter

A vehicle detector having improved reference tracking
routines in both the NO CALL and CALL directions and wherein CALL
direction tracking includes rate sensitive tracking wherein the
reference is only changed in response to small fluctuations in loop
frequency due to drift, and one or more fixed decrementing tracking
intervals during which the reference is decremented at a fixed rate
for a maximum predetermined period of time. CALL direction
tracking also included infinite tracking during which the reference

is decremented to an end value representative of loop inductance



It is yet another feature that rechargeable batteries in conjunction with
sol ar power energy nmay be used to provide energency el ectrical power for
the electronically controlled parking nmeter system of the present invention
in the event of failure of a main power supply. It is yet another advantage
of the electronically controlled parki ng8meter system of the present

i nvention the el ectrica o] rati icall.y

oper abl e pgglg‘lgﬁgponeﬁ%eer se,%di % %‘égi ’\:/e‘E T%%%)mgéelﬁis‘%r S '}géhgs t ﬁégﬁ{%mse Prior to
automati cathy IRmeaadesh! &r Shi l¢a@NOLRgha®h] eCloOfcAlI® BERSRTAg I RYRABLLEN
is to enable existing parking neters to be nodified to operate

el ect roni caéferete npdahbhhemliyeattiee tie tloeppfreguendynhest sbabikidedl for
provide 12 electrical circuits and connections to existing nmechanically
oper at ed n2t Sy ipymeperiedt fm FOpepatEl oMy (ke (9f $OPPI hesteBEY
advant age gfmtﬂgspre ent invention is that the cost of a parking neter
system may BEP LR e b ‘nodi fyi ng existing nechanical type parking neters
to operate electrically. Yet appiAek 6P] @Gk fhviwEdy esent invention is to
i ncrease the the econom cal operation of electronically operable parking
meter systens. Mei apetbet adhwanitdge ofist heieddEtdd OofbCcahhy «pertalngcpatki ng
nmeter system of the present invention is that the parking tine purchased
for a spectenereddifd|rarkdmdomefepe Wysderbywitight qmHioyise anVedrechrpnichilty e
vacates the garkin space the remaining tine is.lost; q%glthe n%xt arri ving
vehi cl e mReHRRh ned PEher Bt G 50 FRED o3P kI Spiae L o8y coil

anot her ade(é@&aﬁ&%ﬁi%qeeh%%gepbﬁél | %vOPeLRY! 6. @gr |,0G, MRLEL %ghggwé

t he present 1 nvention is that Imted anmount © arkingtime m

provi ded, pesss havatbded @esl; rber mahyi viypesvehi &y €SendWddidhringheenebiel e
woul d not be able to purchase additional time for the space. This operation
of the el edetertiical.l y oy alylbtepar khagudet brafst eremdld signedolsyshens,

al lowed tine of use for each vehicle. Limted parking tine is ¢comopn
practice n%%?°¢%ﬁ&c(ﬁqQQ§esFIH§ﬁk§Pr@tG?SfﬁérﬁéﬁﬁclGtﬂeteEPpHﬁtlve loops,

syst ent parjs g _ES 8115y SHETL Y Q4UCES, @ NALLE! Vel YatSy 3A9GdDAT bLPOCHET e

capabilities. ehrcle Syst utilrzes ult |"ow powe
| oop det ecphBpbsd & RRh28Ye At ety ammabl e mi croprocessor to interface

wth a In a first, separate aspect of the invention, an
electronically operable parking meter may be coupled to an
induction coil vehicle detection sensor located or embedded in the
surface of the parking space for selectively controlling the
electronically operable parking meter responsive to the inductive
loop sensor. A vehicle entering or leaving the parking space
causes a change in the apparent inductance of the inductive loop
and the resulting signal output from the sensor may be used to
control the electronically controlled parking meter and associated

control circuitry. The electronically operable parking meter

system may be used to initialize or reset the parking meter when



13 digital or electronic parking neter. The vehicle detector reliably
detects the arrival and departure of autonobiles and notorcycles froma

.gi ven parking space and sends the appropriate arrival/departure signal to
the digital nmeter. This signal then enables the parking neter to acconplish
any number or pre programmed functions. %¥he val ue added functionality

i ncl udes: ) s st he,djqgi rkj Feal O in
space i 5 vachioqucrita 10bE; bRhaRE] ChRBLELE ol G MITEPR-ERE 3F o
demand si iedlic@8s frondapaNdeiodiltAr ParkavRalspaddaat aves agteEL¥EAYEA11

i ncrease approximately 27%in hi gh demand parking | ocations when using ¥his
t echni que opeRabPe eparkingratedrerf egditen’ mby abio pjoestused &ddatcomalate n@atL)
over-limt paynments until after the parking space has been vacated, thus
forci ng paFRPRg2EpACE thuthevast Anity i9f dhreptrtigittaadiardk i8feFRRFEpadidng
capacity. (3 ut o ically allocate free ti as.the rkin pace

ccoupt e 2nunke? BrER Y o8 AR Bpel EFad iRyt 05 28 SR RD R R for

comer ci akafShabhishymis dd ke idgy caheapges, and: conveni ence stores to be
nore effectively managed. (4) Track all parking space related events,

maki ng it possibl eat seanallyzesdhirsaitaat aspectdetogr ntine howskeatnostventsion,
effectively deploy parking resources. For many years the ubiquitous
mechani cafMPytapte a¢ RFarkiosd lreceprahke teatled meissRAyRRY yPe qep'eR1sd ttaki ng

quarters and,di spensi ng 10-30 m nutes _of parkin rivileges. This

T oncl ada SLi5TE RSID =UppiRe HATA RLESE R CRER (GPREPOASPBERRTY Haeter
standard fap BRI K GaNtcPls [ feslitd s veha ot vkt for
However, several years ago, the o mechani cal neter began to be replaced
by a newegsel&nteveDgeiontabl @iAgltie paf@ifhlyndta pe¥bHEhEDd Al Gtarsshgd Al
meter that utilizes an LCD read out and far fewer noving parts. It was the
first reaRsinipy oVkerealedhreaiddldy neperabliey parkineanstermhef ndiher Hirsted
the nmunicipalities utilizing it few additional benefits other than fewer
parts to BFBAKALE ?eRfi%ce. However, with the present invention there is a

par ki ng_syst emphiclyiedel igs,LRg WapBRr NGRS fRMNd iR toRgk

and enforce netered parking spaces in‘their cities or nmunicipalities. This
syst em enabkesrandtgi1al oparkblg PAKREingO0 @M A €REA NGt | Sepdieatee

that can both control and nonitor a range of activities in a given parking

space. aspect may include a remote data processing unit (DPU). The remote
DPU may be coupled to each electronically operable parking meter.
The remote data processing unit may be utilized for gathering data
in order to obtain statistics on vehicle traffic, traffic patterns,
and other information, which could be utilized for establishing
more efficient use of parking spaces. This system would be
deployed for monitoring and/or controlling a 1large number of
parking spaces; for example, a parking garage, or the length of an
entire street, etc.

A fourth aspect of the present invention is that the parking

meters are electrically operated as opposed to mechanical operation



Whi'l e raising parking rates is an unpopul ar step as perceived by mruni ci pal
managers, the technol ogy of the present invention can increase parking
revenues w thout raising parking rates. Additionally, with the ability to
col l ect and anal yze parki ng space occupancy and turnover data, the present
invention provides a parking authority wil®h the information to enable it to
nore efficient use of all of the parking resources.

save noney, by makin

The presen?figh&ﬁﬂi3§iK&PﬂlF?Eﬁrﬁ'progrannable m croprocessor that |inks the
digital parkin ' I t [ 59@ LLigZi |
detection tech%%ﬁggﬁﬁ g%é???é%%ﬁgf% gfgaﬁgvggb Qﬁgg l%%%%igég%% g%?gﬁf
vol t age Logpriet epbirgp treehistediing nanagel beefié C psvdpalts fOeyH@! Sthe
Wres enbedded in the pavenent at intersections sense when a vehicle is

st opped atekestignsilcadng speraes pheklinghietekheysthnclamddéh gutitdrmudpst €ne of
the present_invention works substantially the sane way only with an ultra
| ow powver efRFStaGead)yt eAPerll? e RAFKIRNY f PERPEKR) paA™d ndhfet eFsogdaked he
i nside of t eipeter pol and.iscﬁnbedd%d in %h% pavenen intthe fgrn1of a
coil. The TOTTHi¥ st al T iIMVNE e Farki A§85acE asCOE 4PER "t Ot hising
parking nmeterar \Wigi2128 YRNLGh EeNIAIM iighe BRI kb9 SPACEedNQuIBEEht | Since
signal ed by the vehicle detection system the event is tine-stanped, and
what ever naielkeliedtebhdisl havpeiaplepseikiogy aewed systdmnbly aiedtiTieearncess
is repeated when the vehicle | eaves the parking space as the vehicle

det ect or shegatrhanst i Wheget héidegtt asumkeidht oflg haroteva@nailante pronci paly
feature of, the i, ventaon is,{q%%"tine sweep" function. When a custoner

| eaves tkm??ﬁﬁﬁm#%§e§ﬁ Ee?iAt ¥ MeTe is still time remaining on the parking
meter, the vehicl g; g6 CChLaResyst CRMECAlckie LhiBcidh ZBiParddl BbMkne
demand situations, this ature will enable the parking authority to
gener at e s fficeanbhy @reatesssistangnuparkidgpendents| esend chpsppi ddrgrihat
the benefit of this feature is an inprovenent in revenue of 10 to 40% and
an aver agenesthaii%aildy hopgr aleirapd rk pag ase tatist, h to rngirles them| o énnicbhon nigt er
revenue that was previously limted to a fixed nunber of coins per day can
now become-Rfar§Lifftedsad Liporenelle. ParkiRd nBAy S TuAY 259k i B (Rygpent
heavi |l y on; pRarkisng neter revenue to fund their operating budgets, it has
been di scovered that the potential of ~s being able to generate a
significant in@ easgehth’ Q&pRGES, oiv theut praésentg ihkenpide cdhcpehki Nthe | S
a key selling point for the present invention. On a "stand-al one" basis,

t he el ect resrinomsiioad| epspadeapieni of ekeckrinisad iyl epebpble ypankindareter

previ ously not been avail ahl.e to the parkin thority., The el ectronic
bar ki ng G ARSWOK fRRETRIG 29 the SlaghonicnLly GRerable RATKIAY ReREr &8 of
the week afyl4d hepday,ofeof h%.eKeaQeré‘é&“ Ofwﬁﬁﬁs%hfeeaiH&@éth%'thSEt 05%1.4&/" a
wi der range of benefits to the parking systemoperator. By virtUe o
fl exible iddfydialtedr @@tAMEh8Inbber ElEEdE i thatAlKivieh iBREChas Nacated the
parking space controlled by the inductive loop.
Accordingly, it is an object of the present invention to
provide an electronically operable parking meter system which is
capable of detecting the vehicle traffic at particular parking

spaces.

More particularly, it is an object of the present invention to



(1) Change rate structures several tinmes a day: (2) Put itself to "sleep"”
during specified periods; (3) Recognize that it is out of order and display
that information: (4) Mdire accurately discrimnate valid frominvalid
paynent tokens (coins, etc.): (5) Accept electronic paynent in |lieu of

cash. The present invention expands thes#lfeatures by providing information
about tNe grealabl fBs ACOHPAREYabuldite RAUNEIAG SPASR bPBLehte ANRBEEKEE LY
its associated electronic nmeter. When the vehicle detector system of the
present i mverdhivled sircannefiteibdlant heartian) r<pice nEirindescgivad aowi@e t he
el ectronic neter may be progrataned to add "free" tinme to the parking, clock
when a velpagkdngrakteas in a parking space, and renove renaining tinme when

the vehicle | eaves., The el ectronic neter can al so be progranned to 17

di sregard any &&i ndSdeposifie@fuget elthats uithe i eNg9hst s egf tHvme thes
b . . (al ter- di d
oset b1 ng SREEF PRI SRELE (iRl aRIET PR i BRI Dy SEa LS ioortl

the space.intRatieneste & REIFtANEC 18BhEEENE6 s CaRAIROTinSERET B8 Fad@Yt a
nunber of incident records in NOVRAM (non-vol atil e random access nenory) to

be | ater petrkiegedparel anal yzed in addition to the features listed for the
ol der nodel, above. These incident records reveal the exact date and tinme
of any pre-prodFatimdd pderrbads @f. therPesaaiifl anvantiemddat bherieebrativan be

stored every tine a paynent token is inserted. nto th er. If the taoken
L eomod LP4PI Genens’ I GBoPERHF Opt el Bt M MRaRRR Gy o ek BRSPS oF
transacti L t fi t COLN: IS¢ | Is ransaction
record sh%&gkéﬁgigﬁigﬁt%mi? %get?%gl#zt%gggggféQ%ﬁglggr&Pﬁ%éblock. A record
can be stored sboid dydthart@elr 6Bj 6cted £rtihe ey s i nneht Doalto TiRinedy

t hat exact tine and date. When the electronic neter is restored to

oper abi | i Byplarabiey i electreninalingoreratesy @arkipgt hetées dddiat isdmgde t he
vehicl e deﬁgg%or system of the gres nt_inventjon to the new el ectronic

par ki ng nELEFTRECHY | BPYST dESLFPDed VABGhe MY (1 UHELE DRI ELE PAEHFTHES:
stored shuing %g@exe)%?ﬁit o‘i’_ﬁk‘alégdp&\‘ﬁ&:?e&fefé&ﬂ%'lvé P%y.a vehi cle and the
Ime o éépa T n%l

exact date and rture. I's data, when co ed with the other
records being storied ydtanafsthdrier@avhee vhatetrpchbhrgesbrd i pRtIBADGE MRAL
information to the parki ng manager. Anong other facts, when the vehicle
det ect i oncop3nnatidn t Wdthr ecsakar | PPWAri opnéxrgy may be used to provide

emergency electrical power for the electronically controlled
parking meter system of the present invention in the event of
failure of a main power supply.

It is yet another advantage of the electronically controlled
parking meter system of the present invention that the electrical
power for operating the eléctronically operable parking meters,
inductive loop sensors, and the DPU is automatically rechargeable.

Still another object of the present invention is to enable
existing parking meters to be modified to operate electronically.

Still another feature of the present invention is to provide



18 enpl oyed, the analysis can show (1] Daily occupancy; (2j Daily Space
Turnover: (3) Over-limt stays and anmount of tine in violation: (4] Length
of stay for each occupant; (5) Duration of vacant tine: and (6) Time-span
of highest usage. Wen the above data are conmbined with data coll ected by
an el ectronic citation issuance system 1%e parking manager can |earn which
enforcenment _tactics work best in subsections of the onstreet ﬁal’kl ng

system Th& ﬁ%ﬂ’cﬁﬁ%m"l&fmﬁéﬁal NG FAWEStdORsnt ther¥bifitdnd afesRanderbiad
based on | g é%éé@é%q:aéb %”' d ‘:h ?‘oghzﬁgﬁr’gltéae?gree& \%Eli'cg%i?e sysf[em

t her eby sav ng many our us a St obj ect

of the present gpventdyinet @hﬁrﬁﬁ%ﬁgemfa‘é‘h@%&é&m GHvent§ent 18! {8k the
parking meter system which enploys an el ectronically operable parking neter

i n conbi natost o ahparkbiy peRIr, shatefryapnss aleadceahby vddeEyeati eni sysiem
enpl oying an induction coil. Therefore in a first feature of the invention,
an el ect roﬂ?@laqﬂlﬂ,ﬂ@pé?m @ap‘éﬂiklgngeherértPsOl@@W%cﬁlte(?ta‘lﬁé#éEt or for

detecting the st | pduct i | on coil vehjcl eeﬁgt ect| o sensor | ocat ed

or enbedded in ‘f%’éaé’t? §5e°18?e‘f'ﬁé’ §§'8cP5?%‘6I“’ba‘r’W 1§Bat% P "SEFRTEEIVE y
control I'i ngnt he- & GRLLANIgal ¥ s BReLabL ¢ B@i:grl)P(gaf'ﬁ;e%‘p‘efg‘b\ighbglrflﬁ{'tn?éﬂqu

or leaving the parking space causes a ch ange 1 n apparent i1 nd ance
the inductspatens) and the

Yet another advantage of the electronically operable parking
meter system of the present invention is that the parking time
purchased for a specific vehicle can only be used by that vehicle.
When any vehicle vacates the parking space the remaining time is
lost; and the next arriving vehicle must purchase new time for the
use of the parking space.

Yet another advantage of the electronically operable parking
meter system of the present invention is that a limited amount of
parking time may be provided, possibly at no cost; for arriving
vehicles. Further, the vehicle would not be able to purchase
additional time for the space. This operation of the
electronically operable parking meter system would control the
allowed time of use for each vehicle. Limited parking time is
common practice near Post Offices, banks, etc.

The vehicle detection system/parking meter system produces a
variety of value-added parking meter capabilities. The vehicle
detector system utilizes ultra low power “wire loop detection"

technology and a programmable microprocessor to interface with a



19 resulting signal output is used to control the electronically controlled
par ki ng neter and associated control circuitry. The electronically operable
detector parking neter systemof the invention is used to re-initialize the
el ectroni c parking neter when the induction coil sensor indicates the entry
or departure of a vehicle fromthe assocldted parking space. Each

el ectroni c_parking neter includes a preforned induction coil conprising

several t R Rrrelegironisyparkieg jrierret Bhe VRN oler deteGtRr tedinbhe
coil tot et.ector el ectraonic re twisted.to for si nal ir

conduct or r}?ér%i&stsprtgm- _ c?rrﬁéa aﬁogb’acgﬁg?rg%ﬁ oRfi 8v %‘%’t aegseoa&’sdea{‘goqﬁrcy cles

si nplifiesghdipt ahl algiQRrANtoiethd NSWp&Eet Naindt hesdigdLCt ehel O%ﬂr%pi}%ESCt
when installed. In a preferred enbodi nent of the invention, the coils each
conpri se faourival/depattureesagdahave ahe a@pgbbdnaicteper i Miier sdignhenthent .
A second object of the present invention is to provide a parking neter

det ect i on ¥Rlan whbeeirpkddly ofeths der e@copupiheh elaavt r BEREAY| yowpereabl e

parking neters are o%erated by separate, independently operable battery
pover supgli®Famigd JBPEELBPSof the invention utilizes a duty cycle OV OFF

techni que to pﬁg@ggg@ugaégﬁég Eﬁ%F%iéﬂgéjgge&%EQuagg‘dEtECtor operates at a
and i's

preferred frequency of 8 r approximately 12.5 ns and is

OFF for 2.5 sequ)Mregetlghd d@BgiddilSparitigdabeetotoi sekdN yHan apy psirRehg! v
only 0.5%of the duty cycle of the detector. This conserves the battery

power of tidractetiectwarcaged,hghust shgpiftcamtly 1mstedsimgemettiean reNenoehén
battery in the el ectronic parking neter. 20 A third, object of the

present i MAah BsRapd $htyacianfe gIHFEPSb‘P%’és‘%e@reairﬁht Rrevert eyt pyprage
i di i trol i_nf, i d ta t I icall .
provi ding Iseq;én%le Eggréé)s%\%?ng)rjlp?c&%gggilg?{b%f q.%‘nﬁl’él%% d@%aﬁdeﬁéé)?ﬁ%qocgt%ﬂ%?

oper abl e parki ng neter. u obje 0 esent inven nN1s

both the deiéart@ingnéntibecassRtdsd ed parking neter are electronically
oper at ed.
(2) Prevent “"meter feeding" by not posting additional time for

over-limit payments until after the parking space has been vacated,
thus forcing parking space turnover and, in effect, increasing
overall parking capacity.

(3) Automatically allocate free time as the parking space is
occupied. This will enable very short term parking spaces in front
of commercial establishments like dry cleaners and convenience
stores to be more effectively managed.

(4) Track all parking space related events, making it possible
to analyze this data to determine how to most cost effectively
deploy parking resources.

For many years the ubiquitous mechanically operated parking
meter has toiled in anonymity, quietly taking quarters and

dispensing 10-30 minutes of parking privileges. This “ironclad"



A fifth object of the . present invention concerns the econom cal

optim zation of parking neter systens by controlling the electronically
operabl e parking nmeters so that the neter is "zeroed" when the induction
coil sensor associated with the neter detects that a vehicle has vacated
t he parking space controlled by the i ndud#ion coil. Other and further

a0Vt ages, i 1o RRE heNGESMIFAAY 11RRHER DESER! ] QLY CTEEGORMLNGS o

Figure 1 is a perspective view of an inductive |oopcontrolle

el ect r oni cphlwimpeionltlr-el pan ki it e taeiroisé 8R60OKEBIGE fir lAccagesnventi on;
Figure 2 is a front view of a solar energy powered inductive

| oop- control | ediowdvelr, séeeralonieeas| §ggopethhicd dpnekhayicak evetienr hegan dance
with the invention, wherein the nmeter stand and the g,round are cut-away for

clarity: FRYUFERPlsicads by Sciamslm.c "FEgmatesr PRECTHPRTHES sy A brthh nev
I nductive éf’é’ﬁrc%‘?ﬁtcr gL Sg?ii?éle {LQ ¢ahly PPEE 2DL &, Paldy ’}Qﬁﬁegﬁfzi %Xﬁgteag%' n

accordance W e I nventron erein sol ar power 1s enployed;

i1l ustrat efewdtr RQAGNBALLOS e WaRVeRkl eRrY¥her&iN il cvemadht PAREhSridigy
nounted on the electronic controller 21 housing, which in turn iIs nounted

on a narrovetparski ng metrgr wé¢ars betTheennmdual elffetredni Wad | yuopeipdl eties
parking neters; and Figure 3Cillustrates the solar panels nounted on top
of a | argetipahidifng nidt efevstaf SR 1t Renafdder gtihercdbarolfegeThiddd to
t herei n: Fti) ure 4 ir% Z cut-away view of an el ectronically operabl e parking
meter illu¥tToR i FR&3EFtcuitry and wiring nodifications necessary to

coupl e the net §fpfeQel-Ney Bl GheShRBdentl SW I dnS tRefl O & RULRINGNONNG, t he

conmmruni cati on bet ween
which redefines the way parking authorities monitor, track and

enforce metered parking spaces in their cities or municipalities.
This system enables a digital parking meter to become a data
collection device that can both control and monitor a range of
activities in a given parking space.

While raising parking rates is an unpopular step as
perceived by municipal managers, the technology of the present
invention can increase parking revenues without raising parking
rates. Additionally, with the ability to collect and analyze
parking space occupancy and turnover data, the present invention
provides a parking authority with the information to enable it to
save money, by making more efficient use of all of the parking
resources.

The present invention utilizes a programmable microprocessor
that links the digital parking meter directly to the parking space

by utilizing loop detection technology. Traffic engineers have



an electronically operable parking neter and a DPU in accordance with the

i nvention: Figure 6 is an overview of nmultiple dual electronically operable
parking nmeters connected to an existing traffic signal power supply via
power lines in accordance with the invention; Figure 7 is a bl ock diagram
representation of the vehicle detector s¥&tem and the el ectronic parking
meter of the inventign: Figure 8 is a circuit schematic of the detector

syst em of 43R graddtionadeRigBnvolafif & @h GefectiPBsteRN YW Paragef
. i -. . . ' . ﬁ
operaton @l e ELGHLEE SHECYdl AP TopSAoF I 0 ShOUBHeue

relationship o ect or p Osci I on cycles

osci | | ati ofhttasdeRt i®hst B AP CES RN 16981t gl Isecragf)@dt he | £08igRAECLRAG
circuit. DETAILED DESCRI PTI ON OF THE PREFERRED ENMB MENT: Turning in
detai|l to ¢Hmnghsavtihegsl idhitgur ertle | vdhistilreatdxs eart iiond wysites bdopheoptesthed,
el ectronical ly operable parking neter systemin accordance with the
invention.1WWﬂPWﬁ9Pb§P§§Sp§PR$ﬁ©“t1allY the same way only with an ultra low

power detection system. A wire is run from the parking meter, down
the inside of the meter pole and is embedded in the pavement in the
form of a coil. The coil is 1installed in the parking space
associated with the parking meter. When a vehicle enters the
parking space, the meter is signaled by the vehicle detection
system, the event is time-stamped, and whatever meter functions
have been preprogrammed are initiated. The process is repeated
when the vehicle leaves the parking space as the vehicle detector
system notifies the digital meter of that event.

One principal feature of the invention is the “time sweep"
function. When a customer leaves the parking space and there is
still time remaining on the parking meter, the vehicle detection
system resets the timer to zero. 1In high demand situations, this
feature will enable the parking authority to generate significantly
greater revenue. Independent research confirms that the benefit of
this feature is an improvement in revenue of 10 to 40% and an
average of 27% in high demand spaces. With the present invention,
meter revenue that was previously limited to a fixed number of
coins per day can now become variable based upon usage. Since many
municipalities rely heavily on parking meter revenue to fund their

operating budgets, it has been discovered that the potential of



22 neter stand 2 supports two el ectronically operable parking neters 4 and
6. The two inductive |oops 8 and 10 are enbedded in the pavenent in the
.par ki ng spaces corresponding to the parking neters. The right and | eft

i nduction | oops 8 and 10 are connected t? the right and left electronically
operabl e parking neters 4 and 6, respect el y. Inductive coils 8 and 10
each conprise several turns of insulated wire and are, each wound to a
specific ﬁezlé‘gpgﬁﬁgif%ﬁenfﬁégﬁoﬁp? Yrand, ABeEeaR® (Pl kE VLY G5y W ithout

oct agonal , F L ad | | ogps e oA 0,

i nstall at irc?ﬁl,%qgg %&gceér%%/é]%ebﬁog%gkgmﬁ?h gesia{\rg %}bcg%géﬁ%%\%lpg af'(solllngtlf%e
saw cut i prdgenpayaventias. the form Leads 11 and 12 fromthe | oops 8 and
10 are twisted together to formsingle pairs of conductors. The tw sted
pair 11 from | 6opa8'stemdeeiloneld basiw| ddier ehpctronbuistinglef-spacki parkiier 4
and the twisted pair 12 from 10 connects to the parking neter 6, Parking
neters 4 H5Fes Bagn2 ptiRx iR ditycthpéahag upFentysly rrE PE6Ps2B2 ka9, tQ hus

crating i p electrical fi s in.t roxinmty o t inductive
| oops. V\hgg%vg}&gabghia&gé‘ogﬁ? & s ﬁ]h% e"l[leec ér;:l%é}glc ;illaer éylgr té“é%t%% bny o)f)rbo"@g a
di sturbangaeire tiRatisfi@hsd pecid s @nd tike @lreehiONtRe CAAEUbE I théd Nudat kifg
neter 4 establishes the presence of a vehicle in the zone assigned to

par ki ng niher ddy Yhettevereaar.vehicle enters the electrical field created by
| oop 10 a disturbance to that field occurs and the electronic circuitry in
parki ng rmeter 8léstodbl iR fertpraserieBPHre atoeMildPy i YHéeL of@ngssiYned

to parking neter 6, The system may use a sol ar ener ower supply. st ens
23 usi ng 2’888%5515pSﬁeEg‘éuéﬁFglﬂ%ygﬁﬁé‘%‘“ a"Roia orﬁaneqqyl‘glc%f“bed oeﬁot%%?x’%lleor
apart fromntRengh e5ts Py tARCLABLErPALKI N HRIChetbANdar: Figure 1
illustrates an el ectronical I’y operabl e parking neter system using sol ar
power wth a sqbarcpangt rbtd etateduaparteternn tthimepankaay: neter stand 2.
Figure 2 illustrates a cut-away view of an inductive | oop controlled

el ectroni cal | y (8pePabl ¥gediikitiog "Aaeep" s§3r Bt SHeCidPPoRepEPRF hg net er
stand 2 cont ai a contrqller 14, a 12 volt, do _battery 16 .sol ar r
regul ator 18, Z%e&‘%cc?ﬁn&]zecoﬂm% 150 18ndP%E sPEe CTESTerdHD. %éfg R&t gtq’(\,\‘%ot
shown) supp@etmbh@goR!) ectronic controller 14 , the 12-volt battery 16 and

t he sol ar power regulator 18, which are connected to the steel cover.
Preferably, the4gl H6té OaCCUEDETY|didcridinanpr vaksd arpem niweh id Qrdytmeaar d
and el ectroni c conponents. The solar panel 12 is electronically connected

to the solt@kepst (epingeglicatldr 18. The solar battery regulator 18 is

| ect icall ted to the 12 vdc batt 16. Simlarly the 12 vd
battery 16 is APEcPPOTNe ISP EoMIECPEmPBE 1R ML EFoRPERtont ol 1 or 14. The

section of congypt &Qseéteq%gi&%ht R&pRAEEOHREet 1R aRAFKENGHyTBY v £ 2,

t hrough a concrete block footing 24, into the ground near thé base of the
par ki ng ndnForatében ZAboits gharrgEnalink2oéSupaiont of €ite Ppaskipgr sppes ittt
apart fromthe parking neter stand 2. The solar panel 12 is electronically
connect ed %canﬁmbx%ﬂmws zpqasdated alettrordgsmebert hdhegppbetvelvalers.

The Junct g ok, 26 1oy, be 1 0gat ed hel a1 &l Y ALgthelest kgl s

electronic meter described above, the electronic meter may be
programmed to add "free" time to the parking clock when a vehicle
arrives in a parking space, and remove remaining time when the

vehicle leaves. The electronic meter can also be programmed to



24" through the section of conduit 20, to the solar power regulator 18
| ocated within the parking neter stand. Communication wires 31 | ead from
.the junction box 28, through the section of conduit 20, to the electronic
controller 14 |ocated within the parking neter stand 2. The wire which
forms the coils 8, 10, described above, ®ktend back to the electronic

controllersg 14 within the, parkin ters_4 and upted on stand 2 via the
section ofIeGRAARFR 20y FRARE ABEPPIESRoBhtes Andulh BiEe cSipStaqvarey tos
exanpl e, en, .16 r1eTe! i r i i ty uited
for di rec{%li urihéaljs i%%?%ave%r?f%@ﬁ%h% %‘grf%gtgsggcé@d#}g 0 aﬁdkl?%'?n%%e

i nduct i ve Me®@ps f8eaify)l) adiderbrb 6t Ay tiagRI ket ol furi-tiohi A6INEDIY agteat t1pn t 0
mnimze and control the electrical field emtted fromthe pair. There may
be one or cwrenparkcugametdemmrtist ddleedptocet he parking neter stand 2. A

nmet al pi pe 30~axtends horizontally froma side of the parking neter stand 2
and curves ver TPearpryegpwalactrpplie| Beterhi 2%5¢ | sepdRta e PEOKIMY detast 4
or 6 may be unt %diat (tahe end of .the v!%\;' I

. sematofltpggetal i pe
. ; £ ;
30. Fi gur & 2 Shovns tﬁglp?'é?elrﬁ?%%f%%n T Juratt ont &t tvyc\’gapérﬁl ngnrr%’{‘e?%g fand
6 attache%ermgrkl)‘ue HELSL piadd 2etkPibh&a MBARELndecEhbed. ddaithedl dPene
evident fromthe foregoing description that the parking neters used wth
t he presermleatnventlixtar doel €6é ralerd wpdas, opposed Thesedmariideak| yecords
activated either by solar energy, battery power or ac power from a nains
supply, oreyeadnbheaexast ofatel Rndhtdmet 9pednHf PRt dHAITEEMefolErNSaPelon.
el ectrical, operatiqn of tge 25 arkiﬁg rrgters cg thg ‘Fé‘ﬁzem i nyention
repr esent & °% st e artt ERAFRGEE°Y r BRTFPRE SAMorPsEED Ehaht cat'fy @
operated PALKLRY UBLE Sis Tj]hfsefr%%hua%%oaeﬁe%ga@&.ageﬁf helkBiER £2lddemed
operated parking neters w beconme nore evident fromthe foll ow ng
descri pti @a1af,t theel g1 uONIical d VspiRsfeab| én pahlel NGarERy Systlemaald tdhiat
invention. Figure 3Ais a schematic diagramof the wiring system of the
transaction is stored. If the coin is judged 1invalid, the
transaction record shows that fact and no time is added to the
parking clock. A record can be stored should the electronic meter
become dysfunctional, showing that exact time and date. When the
electronic meter is restored to operability, a record is stored
noting that event.

With the addition of the vehicle detector system of the
present invention to the new electronic parking meter as briefly
described above, a transaction record can be stored showing the
exact date and time of the arrival of a vehicle and the exact date
and time of departure. This data, when combined with the other
records being stored, can provide a wide variety of real-time
management information to the parking manager. Among other facts,

when the vehicle detection system of the present invention is



i nduction |loop controlled electronically operated parking neter system

| nductive | oop 8 connects to the electronic controller 14 wthin the
parking neter stand 2 to termnals 100B of a termnal strip 32. A separate
i nductive | oop 10 connects to the electronic controller 14 within the
parking meter stand 2 to ternminals 102B 88 the terminal strip 32. Inductive

| oops 8 a Q. farmtwo s rate._inductive sensor |oops, as described
above, fo%qlgilgy\?\ngfﬂ% (\e/\oa"e%lrsorﬁaé]a%ﬁfbéont roll ed parking nmeters. This is

an exanpl e of gi§uphi ) esddpinicdl;l y controlled parking neter system After
formng the respective coils, the conductors 8 and 10 travel back to the
term nal strip (232, bahky espdusy Tammosernect ed t hrough to the electronic
controller 14. Figure 3B shows two such configurations, as would exist in
the case of a ddal Ceeeciyihi EHAYF oddt pBPRRYE Phrkingy itetvdela¥hent ol | ow ng

is an expl anati f the operatiqgn of the electronic controller 14 under
various condi ti(ggsgﬁ g‘%}f rfbfo(ﬁtgm &0&d 8"t REWRERY and the presence or

absence of a V?Q.‘;Cbﬁré -&h%fc%tcraqﬂltl @qmggréiﬂg space. (1) Wen there is no
time displayed on the electronically operable parking neter, power
consunption is(e)20imd izt by gthesenasgyéi ng the inductor | oop sensor
channels. (2) Wth no tine displayed on the electronically operabl e parking
meter, a vehicl e en¥leen Mheoraboyavidagat heei aduleimed sardodakeope Hoestarbtby

effect the sensor electronics nor cause any reset pulse to appear. (3) Wen
tine is ditSplehfEFrophe €oFREEPRINAPAYRAANAEFLER, e gPFEH eh dMAHIASTat®d t o

produce 8,636 bl g, RU-3E.L0LA BNa HERILCLE B 09 o DnLoduehor logps Jnd at
that tinme thé elec ronlcaFFy operabl'e meter 1s set o IsSplay “zero" 1ine.
(4) When R@rbe@ephskfhgPipyath. t hthd | ashelyr@fPdle krapashi ¥ARd eh mhieienhe
presence of a veﬁl cle isindicated in the controlled space. (5) Wen a

vehi cl e | perseppral amd bhdataEndged ibesedi spl dyped timhéeeats rostc eseat rfalomer
provides no signal output. The electronically operable parking nmeter system
may use aSdEFPEPLPONET2NEAGINS EPSI FYSEAM: heheredhe sadd ngyBeRyn LakRr Bevgenal
sol ar panelf 12 is._ el e.ctr%ni cally connected to a solar battery regul ator 18.
SimlarlySf KBPERPYEFYYS &diat or 18 is el ectronical |y connected to the 12
vdc battery 16qnd& ¥4 r¥fCobpddeiof thel Sro&d&ft invhkYok ONNAGLELLED 8N
termnal strip 32, and the termnal strip is electrically connected to the
el ectr oni elechtonidtarlyl dlconthm lSiddarppanielg ity dyestemunbdcha etipdbgacenf rom
the electronically operable parking nmeters 4 and 6 as illustrated in

Fi gures | &1gRlroniealincereyaitlfking metafe Hpuramkinsédfpefith a low

el ectroni |y oper.abl e parki met er.s.4 and_ 6 schenmatical Ly indicated
T F gur e PIKeY el B R8-SR AR SR e 158 oS PR orvaa emptey 1Y DRl
12" and 13hguednbsdedat ween the el ectronically 27 operabl e parking neters
4 and 6 and wherein the electronic controller 14 is nounted on a 2 foot

hi gh par ki ng nEherefdand 21 aad Sippstrt Lealtarsol at paihed . iveagidfl, asn
shown in Figure 3B, or as shown in Figure 3C, the solar panel array 12" is
nount ed dietECEFgnisRloh aperpRd epBrKEHYY Mt deafgupledyitionatr fetestant oni ¢

Contr0|]e%e%écnggtéHL\gt%th gpeaéngAnglfg%t8Bift5gﬁgéqé detection sensor

located or embedded in the surface of the associated parking space
for selectively controlling the electronically operable parking
meter. A vehicle entering or leaving the parking space causes a

change in the apparent inductance in the induction coil and the



The pl acenent of the solar panel array 12 as shown in Figs | A and 2 is best
where there may be insufficient direct sunlight to activate the sol ar
array, such as for exanple where the parking neter systemis |ocated on an
urban street shielded by tall buildings. However, where the electronically
operabl e parking neters are | ocated mheré there is sufficient direct
sunlight, such gs for, exanple in og Hg;arklng spaces, then the sol ar Eanel

arrays nafe[ﬁ‘ﬂfte‘rnﬁbl‘?/lq}?]rmﬁwf%‘dt eshr kP nGOREERE dhen LIRS IONdSArAY ed
in Figures, 3R 194 &3C. a'iﬁﬁ %q:tel’,:ory %alalsysogng:%@ &@E?Z”Qﬁg@ﬁfﬁrf §86 s
y connect 1S 1oca

electronlca e elec ronic contro

Wi thin theRartdond AL 9 élsé%cbl% BegdEeof igdrighbat Rstdihespsteng J¥ecefgary
to connect the printed CIrCUIt board 34 in an existing nmeter to the

el ect r oni ciromnttrien efs hsedTher erat nithiadd a8 rigds: Whiesitrooipeplarkihieg meter

el ectronic controller 14 to the printed circuit board 34 via the term nal

strip 32. WhRM Wibee 139“§‘é%9’és°°d‘sl gfte@@ﬁd‘ ipAbeakes iihee eBETE o7 AR ritRErer € et
switch (not %%9%§§ fand %Q £ ‘f 0 relates Lo vehi cl e detection. All
three wires and™a Sn?e? ?h Bt FATONICEPPY oper abl e neter 4 or 6
through an opening %&eb@r&ﬂ?enEﬁf%lﬁE“ﬂéﬂé&'QQ@HQHEQEQtpfgkormégafﬁhﬁctlon

el ectronically operable parking neter systemmay contain a printed circuit
board and apigpuonipidisinghgeconil otumis ¥ lwdaat addi a s$pec pEirdd pgrieeeerst and
2. The cpu may be used to nonitor and/or control operation of the

el ectroni G419 ywiper dekdspdiomgtimet epidydcenthd dpkestrenel ontr@i i eabei s
a flow di r ich illustrates connunlcatlons bet ween an elgctnaplcally

operable p nE? efCEM R Gxﬁﬁﬂfit%aﬁﬁuCOVﬂ%ﬁ & vehPtf ePERT paPRP ng
space the @Arﬁscttrru@y 1681 LY RANARLE agg% e UBREE1£1 1 iRs081 PLL fod bha a1s0

presence. The el ectront cal y op I'ng nmeter t egins timng and

notifies tiisuafls Qhathaneictle@tsrPnespnNae. dofrreetNwhaheifdtatenosi tﬁd anto
the neter within a predeterm ned period of tide (perhaps 30-60 seconds),

t he el ect nomifzaided epkodbthentpafkihg irmstartifdngshie ¢dider edchyranpg ils€DEawd

alerts the %Pu as tqQ the vehicle's presence as well as the tine at which
the vehi c/®&% &fe¥itRe2PArh3YRy %‘baf’éé’r%éﬁt(?opﬁ?'&?%e’ﬂé’&oéﬁepeﬁefaﬁt o the

el ectronical ly x pgé deC%%g‘?gogertﬁr, not| g ?Eglqr ;Rer, orlggo‘;meee

functions: (1) he c0|ns e cpu that” coins have

been depomtx&dng( %)etletr Wekbct 6R @}étéﬂi\ewﬁéla@irﬁ RhchZ &0 tnandb’aect&& andl
(3) it wll continuously neasure and di splay the anmount of tine remaining

on t he netedrectirontirel ¢y hagebaele delrdyingnmederhaar8eBdratedondy) separate,
depositing coins, the nmeter will alert the cpu as_to the delay. Wen a
vehicle | STHENSAY KPRET PR PTG POWETT EHBPLS®n the neter, the meter

my Wi pe of f agy, rﬁ%@ﬁ@tﬁg to'fm?;h%”qnt%hltfﬂégt Re15RYelNAt ahbf H%fé NEn PORE €
is enpty. When a e remains in
technique to preserve battery power and wherein the detector
operates at a preferred frequency of 80 KHz and is ON for
approximately 12.5 ms and is OFF for 2.5 sec. minus 12.5 ms. Thus,
the detector is ON for approximately only 0.5% of the duty cycle of
the detector. This conserves the battery power of the detector so

that it may actually last longer than the other battery in the

electronic parking meter.



par ki ng space after the tinme has expired, the meter may flash "zero" inits
LCD and alert the cpu that a vehicle has remained in the parking space
after tinme has expired. Miultiple induction |oop-controlled electronically
oper abl e parking neters nmay have a single power supply. As stated
previously, the power supply may be sol af0energy, where a single solar

panel is used to supply energy to multiple meters. Preferably, the solar
panel nay be o2&t 5BREY. t 8PARCEXPLt ithy RyeRaNt elnv@itions 1f stPednCldp, apol e

or a traffji I .S rt,..nos tiv <l tipl ar ki ters
could r ecélkéléé'% el rssﬁgpwepi?’ ftrlgem %é%égaér%n%raf%%blgléﬁalﬁﬁgﬁgr csﬂ?%%f’f aBfqur e
6 i1l ustrahesrROVRIn |da?aS t46thHN81 88t FSPIBAN yebbathhle pafiirtg Sdtal, pover
supply 48 to nmultiple dual electronic ope~trable parking neter systens.

Mul ti pl e el ectx onoweth yolopettabbe phekprgsapteisvanyide tonnbatedoth &he
single cpu which receives information regarding revenue collection at each
met er and99Eefee epdf fihe apseachaped kindgkdpdcaretiie apa mieqtalopjically
information relating to vehicle traffic and revenue collection to an

i nf or mat i SR®HAtHEri ng and/ or processing center. Communications between the
cpu and the i n{orfation BLEAEESSEAY GRIT &1y JIRthe s BYefe PUTDEL Rl TRANS
including wire, fiber optics and radi o waves. In Figure 7 inductance Foop
10, conpréesdbngnécdlo optlinopst Dén @INguek Diig ret e@OsECdmRd bpycent v Bl iafly the
conductor pair 12, 14 to a loop oscillator 16, which in the preferred
enbodi nenelettrdridaldant pperaskd | Parkdngt Bdr@ zso THh dtuntheomedfert hés| oop
30 oscillator 16" is to detect the presence or absence of _a vehicle in the
associ at ed?PEPEd nFreFakde( hB?“Eﬁb%E)?o]i]n SR RRBCTHRIRY dHdS (Hosp™eser s
buri ed be rfac tecting, in_hg | ggg f e

i nduct ancJg:‘Q%%Jé)tt|c1)s.e @%éc %r‘zglég%lego a%ab\?g F%?eagéggggg lg % ‘]fi(g%#fc%/e g&r%gafs)g in
t he i nductmacendiyt:itdne capsence of a vehicle results in an effective
increase in the inductance of the inductance |oop 10. The effective change
i n the induct a@derofandhéurthducadvoetdgeep wil lcapsesr chaoonimerferat e change
in the oscillating frequency of the 16, with decreasing

i nduct ance causi ng an i I PESERLE X cHE, DRANINGSE ner easi ng

i nduct ance causi a gdecrease in_the LIl ating fregue of. .t e L oop_
oscillator. B;leecp'%éact gveﬁ’/ saenﬁeﬁgpfﬁgigﬁan‘g%e‘?noffr e%ﬁenr&%ducge{:t}ye&d g§ogt he
af or enent éomeb AN g€ dudll, NdeGLaResnidki B idpdrdblel ERaeREAGS hBLeBr €HENCE
or absence of a vehicle in the associated parking place, the | oop

osci | | at oacderdzowiet mithythdeimvéntalortzhe presence or absence of a vehicle in
t he parking space. The |oop oscillator 16 provides signals to the .

ni cr opr ocessorF (e 8| fer a18ronhtvigtamited FP1RE PRATIY RAWPLES: dPARFELYRe
presence ibsence.of .a vehicle.in. the.asspciated rking space.. The,

m cropr ocgéo orcsoglorlrﬁorlgffjér dixgﬁgeﬁelreggzggn%%?lf% BTE W c%a’iq‘slrlp%pﬁ%t‘?z:' o the
el ectroni &cob¥deand@ WBIE e tIHNAUANE U Rife delheihRC ned@rt G580 £hd hehe

el ectronic parking neter to operate in a desired manner (to be nore fully
descri bedoteurel rafe enk-awhe ebeotYeonity:parking neter 22 is capabl e of
accepting coins enabling time to be purchased in accordance with the anount
of noney depodi¥®W¥e A HE PaFkhafahit i@ whdhec yirng systepyefraft ed
in Figure; dhe coil I kN i, e d for
the same “ENRE T RB-EoRERB 1 ohn BEEREAERL Oy AR RBRL "R B RE LB
par ki ng n&fstfer?2in SadéSdayrd Lkt | 0Be di SPéYiodt wherein solar power is

employed; Figure 3B illustrates an embbdiment of the invention

9

wherein the solar panels are mounted on the electronic controller



As illustrated in Figure 8, inductance |oop 10 is connected to oscillator
circuit 26 through an isolation transfornmer 28, which includes a capacitor
30 for suppression of transients, and a tuning capacitor 32 connected in
parallel with the secondary of isolation_transforner 28 and oscill ator
circuit 26. GCscillator circuit 26 is des?éned to oscillate at a base
frequency Qhufthdtian il iRatudnV 2k @bbfeddidh o nazcol! phiRing e fitaRase
frequency i n accordance with tﬂe presence or absence of -a vehicle in e
associ at edbptwéern@guapaebectiion bssl 1y aiparnbodt pakk g atierisat and CFigidd 386
is squared by squaring circuit 34 to enable the oscillating signal to be
accept ed bilhnstradrasc dduorselan rpaneks 18ounted oph okeBsOf @ortarglel ararkdng

i ncludes a 4 VMHz cn%ftal oscillator 36, which provides tgs E&se operating
frequency BEPERSTAT ¥t &BEoPLIEShIPRIF ero T dHEIN PPHERT gtREF T8 1t is a

significant fe of , t LN ti t C i | erat
pa?king net er g%ﬂ%ﬁﬁ!t%ebgs%i¥$§iggggiB@%?{h%%qgfeé£$égégﬂif%ﬁggin S%gﬁégnt

dry cell bphtrin®metMirCiARGEEESEDRg COMM IO dRIitly phaVWIEsn@NmddN Gida td by
cycle of operation of the detector system 16 as illustrated in Figure 9 in
whi ch the detessary $ystconplé theawetentted Hror reperostandely 12.5 ns and
inactive ("sleep tinme") for 2.5 seconds mnus the 12.5 ns operating tinme of
the detector sy&t®Hhe Phil§ PsTAAYi Apdv¥amtshovdng theyremBrni ¢RIy SRtWeR" as

it significantg reduces .the battery power required faor rafi e

det ect or s?gt%#ng%‘frcfrhlec aislr} e |egﬁL??hP§rieQ§ré | S ef"ﬁearb(;at? e%ﬁo%‘eraar%oggﬁac o]
nine to twghve Nt iRenMibg? considerably reduces the mai ntenance required
of the detector system LED indicator 38 provides an indication of the
operation of theiguey opr dgesser c@itviewl esf 1duandplesauaiw dlodvtddndeabl gs
the controller to be reset as desired. The detection of the presence or
absence of cpenamie|paikind,aneters connected to an existing traffic signal

power supply via power lines in accordance with the invention;

Figure 7 is a block diagram representation of the vehicle
detector system and the electronic parking meter of the invention;

Figure 8 is a circuit schematic of the detector system of the
present invention;

Figure 9 illustrates the ON/OFF cycle of operation of the
detector circuit of Figure 7:; and

Figure 10 shows the relationship of the detector loop
oscillation cycles to the crystal oscillation cycles of the
microprocessor controller in the loop detector circuit.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

Turning in detail to the drawings, Figure 1 illustrates an
inductive loop-controlled, electronically operable parking meter

system in accordance with the invention. The curbside parking



associ ated parking space is as follows. The presence or absence of a
vehicle in the associ ated parking space respectively decreases or increases
t he i nductance of the associated loop 10 , which in turn causes a
respective increase or decrease in the frequency of operation of the
oscillator circuit 26. The 4 Mz frequen@f signals fromthe m croprocessor

controller 8 ar.e er| d fre ugaCy Qf _th C Iator CIrCUIt
26 as il1U0StFat et-éf"}&J i uﬁ’ org i?II'}'"'luse & ¢ ercornela5| n ‘éﬁﬁ%ﬁ%y‘? ’#’i

oscillatof ghacyit e re&a' fhadctivé 18810ers REd qcb cafreo%qwehateao in hb!
produce more 4 MHz signals in a given period of oscillation of the

osci | | at opavement dint tR6 ﬁ&mnmspheeﬂwdf&ies&ﬁnl{hhgdpﬁmbl parloing heters.
oscillator circuit, thereby enabling the mcroprocessor controller to

det er ni neTheer blerand ofeft \igidiugitd onn 1phES a8 saed at @R pRardmgecspdcso the

Simlarly for in¢crease _in the fre uency of the oscillator ci rcwt
associ at eB At haf‘ﬂeiﬁfés&r]l@&tli?"bc c?% T3P 1P ’ggldhq d?eetoerﬁar |"h'©dsBace

there is L§§1§ S AReriod of oscillation of the oscillator circuit 26 and a
comensur at e decrea € in the 33 nunber of 4 MHz signals to be counted by
the m cropr ocessdictSiveCUbdillS. sThadn €6 ORheseSSsHprdiseC Wdvek® 1al sorjy oykdes
serial data output to the electronic parking neter 22 to enable it to
function inswalaesl redrareambrate cedsh denuyd Bed aosredifliioy sigeeipsafimetyr.
Therefore, it _is desired that the present invention not be limted to the

enbodi menf&e s]pfé‘tﬂsf el Pg ﬂ'é%%ﬁ"‘? G‘édrOHB? tFR2T iFEPEABA Any*id YEtREEN
modi 1 0at | opso andyar LAl 10054 N3, WRULIREADNT SR Ad NOsRaskbbLsd 1o thi s

art. It i§ in the SCOop esent I nvention s
determ neéh@y naawb@ndoa,lé \&Uﬁ-h aegyhcypé mu@ftokh@w@ms%g £Ré Favaldt in

structure as recited in the follow ng annexed cl ai ns.
the pavement as the form. Leads 11 and 12 from the loops 8 and 10
are twisted together to form single pairs of conductors. The
twisted pair 11 from loop 8 connects to the electronic circuitry of
parking meter 4 and the twisted pair 12 from 10 connects to the
parking meter 6. Parking meters 4 and 6 each provide electrical
currents to the loops 8 and 10, thus crating independent electrical
fields in the proximity of the two inductive loops. Whenever a
vehicle enters the electrical field created by loop 8 a disturbance
to that field occurs and the electronic circuitry in parking meter
4 establishes the presence of a vehicle in the zone assigned to
parking meter 4. Whenever a vehicle enters the electrical field
created by loop 10 a disturbance to that field occurs and the
electronic circuitry in parking meter 6 establishes the presence of

a vehicle in the zone assigned to parking meter 6.

The system may use a solar energy power supply. Systems



34 CLAIMS: 1. An electronic parking neter system conprising: nultiple

el ectronic parking neters, each respectively determning the tinme a parking
space associated with the respective electronic parking nmeter is occupied
by a vehicle and receiving coins denotin% desired parking tinme and
indicating said tine; multiple inductive?Boop vehicle detection sensors and
each respect.ive_inductive | oop vehicle detectiaqn senso el ocated to
det ect bot“ﬁlf‘ﬁeap%%t?’%ﬁ‘merp?gg%ﬁéé"agr hape A&t ga\r,lgﬁﬁlg %aln'genci sea#her at
respecti vePpshRd r3BACenaNd188L LN Py~ JPRIREGAL Hark'idBahetBE §8hHYS;,
thereof; nmultiple mcroprocessor controllers, each controller being coupled
to a corr@dpardi My sehastratsk aanordlesitaiotiinglelyedpaabd epapkrinihdrenetes Or
selectively controlling each electronic parking nmeter and each controller
responsi vEYESea neipaceplar suawssr wiithnal sobarhpanekt ¥oiiacat&ck pR§rfref vem
indicatin%'tine gnovided uponrﬁﬂgnent wi th a vehicle occupying said space
to obtai n X% PRE&1BAONREeHISH] i'n accordance with the amunt of paynent,
cach said el eckhiglif BATNGCABLEL JeChRMRELing (e dndisatpdultFe 28

35 said control [€r initia izing said electronic parking neter to zero when
t he corr esportdongeaensidctiogiabsly hepeeabespgidiKithoconétel | eystbat a The
vehi cl e no | onger occupies the correspondi ng parki ng space of the

associ at edroddonr papkimhavedlegcstand @ gankragsnetentsyadilem ddeor di2nyolls dtai m

1, wherein a corresponding one of said nultigle parkLng neters_includin
means f or PRSEREYNYS c Gt Fo1AEpBRY e dadNdrEPE Yhd a&aStiglaCli s Hterfaftnd n

accor dance, wi ) NS, DU Of HE0LS. APSE t eflo HPARAEOL MOk ¥ DB L1

correspondl ng m Croprocessor con un col ns deposit ed;

means for cepftironyawsiy, masublig ¢ ataeRyniec ind it E61R: HR@H Regaldtéi ne
interval; and neans for displaying the anount of tine remaining on the

corr espondi8ng vdiiedt rame ccpandetrgyl net ethandtekasirovgr' zer oPreferakfixat the
"zero" time. 3. An electronic parking nmeter systemaccording to claim?2
wher ei n s&1ESEEPPASpSRMLAGLORE df STBTAGPE Bl PBHHES o iChdr K RF hedRet s
further ingl means _for .signaling the corresponding controller that a

vehicle is F%%kﬁgiﬁa?ﬁ?%%“%%%%e and that no coins have been deposited in
the meter. The solar panel 12 is electronically connected to the solar
battery regulator 18. The solar battery regulator 18 is
electronically connected to the 12 vdc battery 16. Similarly the
12 vdc battery 16 is electronically connected to the electronic
controller 14. The section of conduit 20 extends from the bottom
of the parking meter stand 2, through a concrete block footing 24,

into the ground near the base of the parking meter stand 2.
A solar panel 12 is located on a support post 26 apart from
the parking meter stand 2. The solar panel 12 is electronically
connected to a junction box 28 located at the base of the support

post 26. The junction box 28 may be located below ground.

Insulated electrical wires 29 connect from the junction box,



36 4. An electronic parking systemaccording to claim3, wherein said
correspondi ng one of said nultiple electronic parking neters further

i ncludi ng means for delaying the notification of the corresponding
controller of the depositing coins in the correspondi ng el ectronic parking
nmeter fromthe time that the correspondi mf# detection sensor detects the

presence of, a vehicle in the corresponding parkin ace s. An induction
coil vehi c?‘ércﬂﬁg’_é(?gfoﬁe%téh%'brof_f SP“%g‘tlch’]ngg%éﬁ'ﬁ gﬁzgﬁh@/‘%"f%ﬁlmﬁf‘ggéﬁEeUbr
absence ofy Ml Gli%nih EHRAYERI n§PHefert ¥EANLS! ”%omﬂtu\‘i‘iﬁgti‘&n Oirifee"e{{f"
| oops wound one on top of the other; neans for securing the several Toops
to preserveeddieErdn &heOfurdt Bén Wor0f28,he@hwonghnghensed®idt aifN cbRfu $t 93/
output fromthe w nding; the w nding being enbedded in the parking space;
and t he respedie \wd eatidtondt thetwphbenglbel oxptiad stiddhinvi ther pspking t e tane
another to reduce the electric field effects of the w nding. 37 6 - The
sensor as $H31%¥d in Caim5, wherein the w ndi ng has a di aneter between

one and eight fgat wf'il?Q Ui GERLAL! ¥nbOCR £ ¢ NN RATKING $BACE 7oy fing
conponent of an el ectronic parflng met er syst’em ’conpri sing:
back to the electronic controllers 14 within the parking meters 4
and 6 mounted on stand 2 via the section of conduit 20.

The inductive loops 8 and 10 are composed of, for example,
number 16 AWG stranded copper wire covered with insulation suited
for direct burial in the pavement. The wire leads feeding to and
from the inductive loops 8 and 10 are twisted together in a helical
configuration to minimize and control the electrical field emitted
from the pair.

There may be one or more parking meters attached to the
parking meter stand 2. A metal pipe 30 extends horizontally from
a side of the parking meter stand 2 and curves vertically upward.
The electronically operable parking meter 4 or 6 may be mounted at
the end of the vertical segment of the metal pipe 30. Figure 2
shows the preferred configuration of two parking meters 4 and 6
attached to the meter stand 2 in the manner described.

It should be evident from the foregoing description that the
parking meters used with the present invention are electrically, as
opposed to mechanically, activated either by solar energy, battery
pover or ac power from a mains supply, or a combination of all

three types of electrical power. The electrical operation of the



an inductive | oop vehicle detection sensor |ocated to detect both the
physi cal presence or absence of a vehicle in an associ ated parking space
and emtting a respective signal indicative thereof; the inductive |oop
conprising a w nding of several |oops wound one on top of the other; neans
for securing the several |oops to preserd the axial orientation of the

wi ndi ng and maintain the signal output fromthe w nding; the w nding being
embedded iptrkingansberatell phe kbngsepacinventdiamheargnsedteye €adpificame
wi ndi ng b g %mnsted wi th resgect to one another to reduce the electric
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controller 14 within the parking meter stand 2 to terminals 102B of
the terminal strip 32. Inductive loops 8 and 10 form two separate
inductive sensor 1loops, as described above, for use with two
electronically controlled parking meters. This is an example of a
dual electronically controlled parking meter system.

After forming the respective coils, the conductors 8 and 10
travel back to the terminal strip 32, where they are connected
through to the electronic controller 14. Figure 3B shows two such
configurations, as would exist in the case of a dual electronically
controlled parking meter.

The following is an explanation of the operation of the
electronic controller 14 under various conditions of time displayed
on the meter and the presence or absence of a vehicle in the
controlled parking space. (1) When there is no time displayed on

the electronically operable parking meter, power consumption is



39 said controller initializing said electronic parking nmeter to zero when
the sensor signals the controller that a vehicle no-longer occupies the

par ki ng space. 9. The component of an el ectronic parking nmeter system of
claim8, wherein said controller mnimzes power consunption by

de-energi zing the sensor in response to 98 time di spl ayed on the electronic
parking neter. 10. The conponent of an el ectronic parking neter system of
claim8, wherein said controller de-energizes the sensor with no tine

di spl ayed on the electronic parking neter to prevent the sensor from
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absence offet&fehigcvehifle r@tﬁrlliﬁgngrsb%%‘ém%iﬁ?ﬁe166%%?\‘érﬁe"§Prah°@P e39%ni ¢
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di spl ayed generates a vehicle present signal. 13.The conponent of an

el ectroni cerparddizeg syst eimotisted Mo, paoelueen sardsatcimpr peessorfor any
controll er de-energizes the sensor with no tine displayed on the electronic
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regardless o e presence ence vehi e parking space.
presence of a vehicle is 1nd1cated in the controlled space. (5)

When a vehicle is present and there 1is time displayed, the
electronic controller provides no signal output.

The electronically operable parking meter system may use a
solar power energy supply. In the preferred system, the external
solar panel 12 is electronically connected to a solar battery
regulator 18. Similarly, the Dbattery regulator 18 is
electronically connected to the 12 vdc battery 16. The 12 vdc
battery 16 is electrically connected to the terminal strip 32, and
the terminal strip is electrically connected to the electronic
controller 14.

The solar panel 12 may be mounted a distance from the
electronically operable parking meters 4 and 6 as illustrated in
Figures 1A and 2, or the solar panel 12 may be mounted between
electronically operable parking meters 4 and 6 as schematically
indicated in Figure 3A. Figures 3B and 3C each show an array of

12 inch solar panels 12' and 12" mounted between the electronically



15. The conponent of an el ectronic parking neter systemof claim13 or 14,
wherein said controller in response to a signal fromsaid sensor indicating
the presence of a vehicle and a signal fromsaid el ectronic parking neter
that tinme is displayed generates a vehicle present signal. 16. The conponent
of an electronic parking meter systemaccdrding to any one of clains 8 to
15, wherein said controller initializes said electronic parking neter to
zer o when 41 the sensor signals the controller that a vehicle no | onger
occupi es the parking space. 17 . The electronic parking meter system of any
one of clains 1 to 4, the sensor of claim5 or 6, or the caonponent of any
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controller countlng t he nunber of
meter system is located on an urban street shielded by tall

buildings. However, where the electronically operable parking
meters are located where there is sufficient direct sunlight, such
as for example in open parking spaces, then the solar panel afrays
may preferably be mounted to the parking meter stand as illustrated
in Figures 3B and 3C.

Each electronically operable parking meter 4 and 6 is
electronically connected to the electronic controller 14 that is
located within the parking meter stand 2. Figure 4 illustrates the
wiring necessary to connect the printed circuit board 34 in an
existing meter to the electronic controller 14. There are three
wires which connect the electronic controller 14 to the printed
circuit board 34 via the terminal strip 32. One wire 36 serves as
ground, another wire 38 controls the reset switch (not shown), and
the other wire 40 relates to vehicle detection. All three wires
36, 38 and 40 enter the electronically operable meter 4 or 6

through an opening 42 in the meter battery compartment 43.



pul ses in a given cycle of operation of the variable oscillator circuit to
determ ne the presence or absence of a vehicle in the parking space.

. AFU. ALA. As. As. A9. AsQ AH. Al . A. Al. A Ay. An. A An. A

CACAe? ALLA A3 A A A Ay. A% A A An@6 A9. AL A% An@&. A92 . AN 2 . ALR A

Or.AY A A& . A{& . A@ ) ! >YIKDCG 28

, 1Z] QU] }wr | gb\ W cal] ca] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] cal] ca] cRa] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUlca]c<a | 06 ade

The electronically operable parking meter system may contain
a printed circuit board and a cpu within the controller 14 located
in the parking meter stand 2. The cpu may be used to monitor
and/or control operation of the electronically operable parking
meter system of the invention. Figure 5 is a flow diagram which
illustrates communications between an electronically operable
parking meter 4 or 6 and its cpu.

When a vehicle enters a parking space the electronically
operable parking meter 4 or 6 detects its presence. The
electronically operable parking meter then begins timing and
notifies the cpu of the vehicle's presence. If coins are not
deposited into the meter within a predetermined period of tine
{perhaps 30-60 seconds), the electronically operable parking meter
flashes "zero" on its LCD and alerts the cpu as to the vehicle's
presence as well as the time at which the vehicle entered the
parking space. When coins are deposited into the electronically
operable parking meter, the parking meter performs three functions:
(1) it will count the coins, and notify the cpu that coins have
been deposited; (2) it will turn off the flashing “zero" on the
LCD; and (3) it will continuously measure and display the amount of
time remaining on the meter. If there has been delay (more than
30-60 seconds) in depositing coins, the meter will alert the cpu as
to the delay.

When a vehicle leaves the parking space while time remains on
the meter, the meter may wipe off any remaining time and notify the

cpu that the parking space is empty. When a vehicle remains in the
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solar panel is wused to supply energy to multiple meters.
Preferably, the solar panel may be attached to an existing
structure, such as a street lamp, pole or a traffic signal support
post. Alternatively, multiple parking meters could receive their
power from a nearby traffic signal power supply.

Figure 6 illustrates power lines 46 running from an existing
traffic signal power supply 48 to multiple dual electronic opesable
parking meter systems.

Multiple electronically operable parking meters may be
connected to a single cpu which receives information regarding
revenue collection at each meter and vehicle traffic at each
parking space. The cpu may relay information relating to vehicle
traffic and revenue collection to an information gathering and/or
processing center. Communications between the c¢pu and the
information processing center may be by a number of means,
including wire, fiber optics and radio waves.

In Figure 7 inductance loop 10, comprising 4 to 5 loops of
conductor, is connected by a twisted conductor pair 12, 14 to a
loop oscillator 16, which in the preferred embodiment of the

invention oscillates at 80 KHz. The function of the 1loop
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a vehicle results in an effective 1ncrease in the inductance of the
inductance loop 10. The effective change in the inductance of the
inductance loop 10 causes a commensurate change in the oscillating
frequency of the loop oscillator 16, with decreasing inductance
causing an increase in the frequency and an increasing inductance
causing a decrease in the oscillating frequency of the loop
oscillator.

By effectively sensing the change in frequency caused by, the
aforementioned change in inductance, which in turn represents the
presence or absence of a vehicle in the associated parkinq-place,
the 1loop oscillator 16 positively identifies the presence or
absence of a vehicle in the parking space. The loop oscillator 16
provides signals to the microprocessor controller 18 that enables
it to positively determine the presence or absence of a vehicle in
the associated parking space. The microprocessor controller 18
generates serial data which is input to the electronic parking
meter 22 through output interface 20 to enable the electronic
parking meter to operate in a desired manner (to be more fully
described hereinafter). The electronic parking meter 22 is capable
of accepting coins enabling time to be purchased in accordance with

the amount of money deposited in the parking meter (as symbolically



10 10! SL"109%& ()-- zI ~P110% ()- 10~~ 10~~

10~~! s#10%~& () - g! S#10%& () - g! s#10%]& () - gs#10%&' ()- g0zX6"P1! f S) #10%& () -
| SH109%H&' () - ! ySHL10%&' ()-! S#109& ()-!ys-#109& ()-s- #10%& () - <nOCuS49s- #109&
() - # KL#10922& ()- ! L#109& () - L#109%& ()- 109%& ()- 10 10 100GHI Jwi [ M49s- #10%&
10@@ 10@@ 10@@ y9s- #10%@@& () - #! 9s- #109&3() - #! kK9s- #109& () - #! 9s- #109& () - #J
| " #R¥Z[ OMA! XSHLOYR' () - SSH109& () - SH10%&' ()-!f-#10%&' ()-L!-#10%&' ()-L! - #10%
& () - LRENVOWPYQ/SY886 &USL! @ 10%008 () - ! @10%008 () - @L10%08' () - 109%0& ()- 10
10 10! a%R10%& ()-. & (&+ +(+)+9, R rP1  10%& ()-!3"10%<& ()-s 1000

illustrated in Figure 6 by the "coin drop%") in accordance with
accepted procedures for the same. Finally, the time purchased by
the coin drop in electronic parking meter 22 is displayed by time
display 24.~

As illustrated in Figure 8, inductance loop 10 is connected to
oscillator circuit 26 through an isolation transformer 28, which
includes a capacitor 30 for suppression of transients, and a tuning
capacitor 32 connected in parallel with the secondary of isolation
transformer 28 and oscillator circuit 26.

Oscillator circuit 26 1is designed to oscillate at a base
frequency of 80 KHz, but has a variable rate of oscillation about
the base frequency in accordance with the presence or absence of a
vehicle in the associated parking space. The oscillatory output of
oscillator circuit 26 is squared by squaring circuit 34 to enable
the oscillating signal to be accepted by microprocessor controller
18. Microprocessor controller 18 includes a 4 MHz crystal
oscillator 36 which provides the base operating frequency of the
microprocessor controller as shown in Figure 10.

It is a significant feature of the invention that the
electronically operated parking meter 22 and the oscillator circuit
26 are operated by independent dry cell batteries.

Microprocessor controller 18 provides an ON/OFF duty cycle of
operation of the detector system 16 as illustrated in Figure 9 in
which the detector system 16 is activated for approximately 12.5 ms
and inactive ("sleep time") for 2.5 seconds minus the 12.5 ms

operating time of the detector system. This is an important
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This enables the battery operable up to nine to twelve months,
which considerably reduces the maintenance required of the detector
system.

LED indicator 38 provides an indication of the operation of
the microprocessor controller 18 and reset switch 40 enables the
controller to be reset as desired.

The detection of the presence or absence of a vehicle in the
associated parking space is as follows. The presence or absence of
a vehicle in the associated parking space respectively decreases or
increases the inductance of the associated loop 10 , which in turn
causes a respective increése or decrease in the frequency of
operation of the oscillator circuit 26. The 4 MHz frequency
signals from the microprocessor controller 18 are superimposed with
the frequency of the oscillator circuit 26 as illustrated in Figure
9. Thds a decreasing frequency of the oscillator circuit 26,
resulting in a longer period of oscillation, will produce wmore 4
MHz signals in a given period of oscillation of the oscillator
circuit 26 than in the normal 80 KHz operation of the oscillator
circuit, thereby enabling the microprocessor controller to
determine the absence of a vehicle in the associated parking space.

Similarly for an increase in the frequency of the oscillator
circuit 26, associated with the presence of a vehicle in the
associated parking space, there is less of a period of oscillation

of the oscillator circuit 26 and a commensurate decrease in the
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18.
The microprocessor circuit 18 also provides serial data output
to the electronic parking meter 22 to enable it to function in a
desired manner (to be described more fully hereinafter).
Therefore, it is desired that the present invention not
be limited to the embodiments specifically described, but that it
include any and all such modifications and variations that would be
obvious to those skilled in this art. It is my intention that the
scope of the present invention should be determined by any and all

such equivalents of the various terms and structure as recited in

the following annexed claims.
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CLAIMS:
1. An electronic parking meter system- comprising:

multiple electronic parking meters. each respectively
determining the time a parking space associated with
the respective electronic parking meter is occupied by
a vehicle and receiving coins denoting desired parking
time and indicating said times

multiple inductive logp vehicle detection sensors and
each respective inductive 1loop vehicle detection
sensor being located to detect both the physical
presence or absence of a vehicle in said respective
parking space and emitting a ° respective signal
indicative thereofs

multiple microprocessor controllers. each controller
being coupled to a corresponding sensor and a
corresponding electronic parking meter for selectively
controlling each electronic parking meter and eéch
controller responsive to a respective sensor signals
each electronic parking meter indicating time provided
upon payment with a vehicle occupying said space to
obtain a fixed amount of time in accordance with the
amount of payment. each said electronic parking meter

decrementing the indicated time3y and

a:
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said controller initializing said electronic parking
meter to zero when the corresponding sensor signals
the corresponding controller that a vehicle no longer
occupies the corresponding parking space of the
associated meter.

2. The electronic parking meter system according to claim
1. wherein a corresponding one of said multiple
parking meters including means for counting coins
deposited therein and setting a time interval in
accordance with the amount of coins depositeds
means for notifying the corresponding microprocessdr
controller of the amount of coins depositeds
means for continuously measuring the amount of time
remaining in said time intervalis and
means for displaying the amount of time remaining on
the corresponding electronic parking meter and
flashing “zero™ to indicate “zero" time-.

3. An electronic parking meter system according to claim
2, wherein said corresponding one of said multiple
electronic parking meters further including means for
signaling the corresponding controller that a vehicle
is in the parking space and that no coins have been

deposited in the meter.
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4. An electronic parking system according to claim 3,
wherein said corresponding ane of said multiple
electronic parking meters further including means far
delaying the notification of the corresponding
controller of the depositing coins in the

v corresponding electronic parking meter from the time
that the corresponding detection sensor detects the
presence of a vehicle in the corresponding parking
space-

S. An  induction «coil wvehicle detection sensor for
detecting both the physical presence or absence of a
vehicle in a parking space. comprising:
a8 winding of several loops wound one on top of the
others
means for securing the several loops to preserve the
axial orientation of the winding and maintain the
signal output from the windings
the winding being embedded in the parking spacei and
the respective ends of the winding being twisted with
respect to one another to reduce the electric field

effects of the winding.
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L. The sensor as claimed in Claim 5, wherein the

winding has a diameter between one and eight feet and
is centrally located in the parking space-

?- A component of an electronic parking meter systema
comprising:
an inductive loop vehicle detection sensar located to
detect both the physical presence or absence of a
vehicle in an associated parking space and emitting a
respective signal indicative thereof3s the inductive
loop comprising a winding of several loops wound one
on top of the otheriy means for securing the severdl
loops to preserve the axial orientation of the winding
and maintain the signal output from the windingi the
winding being embedded in the associated parking
spaceiy and the respective ends of the winding being
twisted with respect to one another to reduce the
electric field effects of the windings
an electronic parking meter for determining the time a
parking space associated with the electronic parking
meter is\ occupied by a vehicle and receiving coins
denoting desired parking time and indicating said

times and
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a microprocessor controller coupled to the sensor and
the electronic parking meter and receiving the
respective signal from said inductive loop and
indicative of the presence or absence of a vehicle for
selectively controlling the electronic parking meter-
8. A component of an electronic parking meter system-
comprising:
an 1inductive vehicle detection sensor located to
detect both the physical presence or absence of a
vehicle 1in said parking space and emitting a
respective signal indicative thereofs
an electronic parking meter for determining the time a
parking space associated with the electronic parking
meter 1is occupied by a vehicle and receiving coins
denoting desired parking time and indicating said
times
a microprocessor controller coupled to the sensor and
the electronic parking meter and receiving the
respective signal indicative of the presence or
absence of a vehicle for selectively controlling the

electronic parking meter:i and
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said controller initializing said electronic parking
meter to zero when the sensor signals the controller
that a vehicle no-longer occupies the parking space.

9. The component of an electronic parking meter system of
claim 68, wherein said controller minimizes power
consumption by de-energizing the sensor in response to
no time displayed on the electronic parking meter.

10.The component of an electronic parking meter system of
claim &. wherein said controller de-energizes the
sensor with no time displayed on the electronic
parking meter to prevent the sensor from generating a
false output with the entry or departure of a vehicle
from the parking space-

1).The component of an electronic parking meter system of
any one of claims 8 to 10, wherein said controller causes the electronic
parking meter to emit a flashing signal regardless of
the presence or absence of a vehicle in the parking
space.

12.The component of an electronic parking meter system of
any one of claims 8 to 11, wherein said controller in response to a
signal from said sensor indicating the presence of a

vehicle and a signal from said electronic parking
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meter that time is displayed generates a vehicle present

signal .

13.The component of an electronic parking system of claim
9. wherein said microprocessor controller de-energizes
the sensor with no time displayed on the electronic
parking meter to prevent the sensor from generating a
false output with the entry or departure of a vehicle
from the parking space.

14.The component of an electronic parking meter system of
claim 13+ wherein said wmicroprocessor controller
causes the electronic parking meter to emit a flashing
signal regardless of the presence or absence of a
vehicle in the parking space.

15.The component of an electronic parking meter system of
claim 13 or 14, wherein said controller in response to a
signal from said sensor indicating the presence of a
vehicle and a signal from said electronic parking
meter that time is displayed generates a vehicle
present signal.

1L-The component of an electronic parking meter system
according to any one of claims 8 to 15, wherein said controller

initializes said electronic parking meter to zero when
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the sensor signals the controller that a vehicle no

longer occupies the parking space.

17 . The electronic parking meter system of any one of claims 1 to 4, the sensor of
claim 5 or 6, or the component of any one of claims 7 to 16,
wherein said detection sensor includes a variable

oscillator circuit oscillating at a base frequency and
responsive to the inductance of the inductive loop for
indicating the presence or absence of a vehicle in the
parking spaces

said microprocessor controller including a crystal
oscillator operating at approximately 50 times the
base frequency of the variable oscillator circuit and
providing a signal including the crystal oscillator
for controlling the variable oscillator circuits

the presence or absence of a vehicle in the parking
space causing a respective decrease or increase in the
inductance of the inductive 1loop and a respective
commensurate increase or decrease in the operating
frequency and a respective decrease or increase 1in the
period of the wvariable oscillator circuit. thereby
decreasing or increasing the number of crystal
oscillator pulse in each period of the variable

oscillator circuits
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said oscillator providing an output signal including
said crystal oscillator pulses to said microprocessor
controllers and

said microprocessor controller counting the number of
pulses in a given cycle of operation of the variable
oscillator circuit to determine the presence or

absence of a vehicle in the parking space.



