30 Decenber 2005 1 ELECTRONI C PARKI NG METER SYSTEM BACKGROUND OF- THE

| NVENTION: 1. Field of the invention: The field of the pyas&Rbepy¥6dyion is
par ki ng meters and nore particularly to the use of electronically oper at ed
parking neters coupled with a sensor for positively sensing unobtru3|vely
the presence or absence of a vehicle HUn a specified parking space ‘
controlled by the sensor and el ectronically operated parking nmeter. ,In |
t he present invention arELECERONEONPARKINGTMEREBISHETENY t he <Surface of the
parking area is used to provide positive signals to the electronically

oper at eff ﬁﬁ?ﬁ??@PdEfé?“%ﬁ@V§“$5 ipon both the entrance of a vehicle into

t he parg[n C qu gent of the vehicle fromthe parking space.
Mor eover, ‘Se ec nﬁn§?§?é§1ls battery operated and the battery life is

ext ended by Myflcemi @ fOPRE AL i hPenEELEGIOharkYAG St L LABYLORALY 2
smal | portion of a detecting cycle is actually enployed for detecting the
st at us pirtheunlarki np tdpavee 2f KRedcitrechisplly Papdaraigedrateaksnganeters
tradltlonally been used to raise revenue. Such devices have_included a
timer afMRIGH ntiHy RecitAfeEmiTeqATitiyedsi fersibre “P@E’éﬁt‘?&"@eir et®¢ oni ¢

net er s’ een velo ed mhlch i.ncl ude an ectronic r wth an 'LCD
time |%dg% th%SFHe adVert ¥ o?h]tcﬁl el't ec?roﬁ?%léeé par téhptR*Have

ggennbr@&g%%%ﬂwgyt He IR ;5'&@rea%t:usn%amv%Le%eear@&xfmw Retbe. 30
cenper
In the present invention an induction coil mounted below the.

surface of the parking area ié used to provide positive signais’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 inciuded a timer and a winding mechanism
regquiring coins. l\More recently, electronic meters’ haver been
developed which inciude an electronic timer ‘with an 'LCD time
indicator.

With the advent of the electronic meter, attempts have been

made to make the meter interactive with vehicle traffic in the

L



2 associated parking space. One way to obtain information about vehicle

traffic at parking spaces is to couple the parking netegot%ceﬁbggﬂtgle
sensor. The vehicle sensor can detect when a vehicle enters a parking

space as well as when the vehicle | eaves. One such systemuses an
infra-red |ight beamto detect vehicle2presence at a parking space.

| ndi vidual parking nmeter systens have each utilized different vehicle
sensors,® ated, parking- FRACE | ghPNBedidy tia relaterine infpsmationndbout

i nduct a 4 ype ors,to detect the presence o bsence, of a vehicle in
an assocl ate %pg}?g?%gc %ﬁa@%&’(&%sﬁragﬁfeﬁ ? AOPPHRESBATHRL ST FQ ¢ hat
the bears Gadsc180keftSt)] NGWeS BeR LY S e UAR o8B Werpfah%hiﬁiéd.

obj ect.. Thus, the system could be disabled by sinply covering-the w ndow
from weintlershe Ipaghinfeapacs @nivwdad ad téheh RHIRC&ebfichapee@iesar dggar d.

In addition, false activity could occur with the opening of a .door or

ot her mFP&ReRYsten useht anfinfya-redelignbenn tysetechpeshtitalrepresehuei dity
changesa O%I d'aCF(\Ese %Obl ens. Consequently, interest renmains in devel oping
an el ectroni EaF yn%o F61'1 ed parking nmeter systemthat overcomes the

af or ement | oneglapy ABLAMB2RYnL 5142R2D) £ AGSULALELY, IPLEF! LRg Xebicl &
traffic at a parking space. There are a nunber o hknown par ki ng neter

vehi cl e vebtietéorsenspebenmssudhangd yanl 148731343 Phfit VEEL KL EuDEFESTH N,
Potter The | oop oscillator of the vehicle detector system continually

osci | | af¥starst hadr dognghante efupacpetgprirag teordedlectopdreat provsefce her syst em
and digital ci rcyia;t %hiiglt he sg/stem 30 Decenber 2005 3 :

absence aq e 1n an assoclated parking space.

One problem with light beam detection is that the beam does
not distinguish between a vehicle and any other solid object. Thus,
the system couldrbe 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, inﬁerest
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 loop 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 loop oscillator by a cycle-counting
technique. An automatic timng circuit generates a refengnge.fiaFosti me
for the frequency counting nmeasurenent. The reference frane tine 1s a
function of the desired operational sensitivity of the systemand of the
resonant frequency of the loop and |ead-in |loop oscillator
frequency--determning circuit. A vehicle is detected whenever an increase

of | oop BERFYYER Jher fEgTRARTY Qurfthe docrr esciltahndyr &f e¥eheecnddngt i ne

to the when _t hat - j.acrease exceed [ ern hreshol d. 2
Use 5. el 6] iR bS Ge B FORET BretRifh st bt PR’ orp.
The magneiné #d¥4GHeaREEqYERNEE| CoulRlifgt WelsSY¥Sh&io . n%udeéfe%h@émgﬂgd wre
| oop to sense the presence of a vehi¢le in a roadway. A first oscillator
connect edin® itiea | Doptdbangesthér agueney @sertatd ohadpséensitciwinge afhanges due
to the presence of a vehicle. A second oscillator wwth a frequency

i ndependdfitted aKeof| bag Yerfmamdndeeayensgdofisthe Aeper apdeleadgire loppcui try

it [ . wh th il at [ ] . ed
o1 edet orT T HPEq SR B G S Hradd: sirHah f rhqUENSIS d Ftatrdl . (3)
USP#Re 29a ke RARKI NG MELER, ?rfg%ﬁ,beu;c{&lqae% K PGBt SS - cRlRSE Il Ly

I ndi cates "remaining timner electrically operates only in the presence
of a vehfimire caed retbeenddiefanics tipai dof Ohé héxmE @ndt hRenetiert Uhusadeti ne
by one departing notorist is cancelled. USP 3,43,339; |NDUCTIVE LOOP
DETECTOR*SeSTENR Rpedeferrmined) threshbéd. 2005 4 al .; Canoga Controls

Cor poration : L )
(2) USP#3,875,55%; VEHICLE DETECTION SYSTEM; Potter; Indicator -
Controls, Corp.

The magnetic inductance vehicle detection system includes
an embedded wire loop to sense the presence of a vehicle in a
roadway. A first oscillator connected to the loop changes
frequency as the loop inductance changes due to the presence of a
vehicle. A second oscillator with a frequency independent of the
loop inductance is used as a reference. Logic circuitry emits a
siqnall wvhenever the oscillator loop 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.

(4)_USP#3,943,339; INDUCTIVE_LOOP DETECTOR SYSTEM; Koerner et



An oscillator circuit is operatively connected to each one of nultiple

i nductance | oops each located in a given space in a ro%ﬁ%ﬁ%ﬁﬁﬂ@rﬂﬂ% | oop
frequency is nonitored by a counter neasuring the time durati-on or period
of loop oscillator cycles. The nonitored oscillator cycle is then conpared
with a reference duration to determi e whether the | oop oscillator
frequency has |ncreased or decreased (5) USP 3 989 932; | NDUCTIVE LOOP
VEH CLE<B L88 Q1S CerRe atiohirol s Cor poration Osci | | at or
circuitry is Connf&tggﬁfﬂa%e YELIRCE| 800z Mo HlP! GhHIM LN PLRSRNCE Of

vehi cl es and the rrequency 1s nonit y a1l oop counter for

counti ngreN@rl ﬁﬁptgﬁfé |1rf&tu%'i:an§¥0i3§ps Aeddii ablcateBOUAt £7g IMRAS WpABe! g tiNe
duration of a fixe nunber of | oop oscillator cycles and the count is
‘conpar ech chindmry adaptald eloep erfargaeduy atisonmboiterat nmbye @an conotease- or
decrease in the |oop inductance, thereby determ ning the presence or
absence megsuxinghtls et ine (HEratrigue ©&NPErted p°f ( bﬁomsw%lé%omgwceee ECT

DETECTI tonat ted An ct.d.ye SN |Loop is
connect %Wﬁlgﬂr‘%&c‘ﬁ‘f’g‘t Fé'&ﬁaedsw VO agO{eJ S R I? g‘c‘a%am t or
in a phageakogked,! QQperrP{IQé”n%é‘&& r&feer ddaauency (FYeQhendpenyol tage
of the :capacitor varies in the presence of a vehicle and this varying
voItagelh&raaeédeﬂ:w&c&ﬁaaualIlary VCO whose frequency is accordingly
vari ed and analyzed for detectlon purposes A 30 Decenber 2005 5
m cr oconput efs} - - K INBUE ROP] - 3 GQeR

source.

Canoga Controls Corgoration

Oscillator circuitry is connected to an inductance loop
for detecting the presence of vehicles and the loop frequency is
monitored by a loop counter for counting the loop oscillator
cycles., A duration counter measures the time duratidn of a fiked
number of loop oscillator cycles and the count is cowmpared with an
adaptable reference duration to determine an increase_or decrease
in the loop inductance, thereﬁy determining®the presence or absence
of a vehicle in the inductance loop.

(6) USP#4,358,749; OBIECT 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 (VCao) . The voltage of“ the
.éapacitor varies in the presence of a vehicle and this varying
voltage is applied to an auxiliary VCO whose freguency Vis

accordingly varied and analyzed for detection purposes. A




17) USP#4,472,706; VEH CLE PRESENCE LOOP DETECTOR, Hodge et al.; Not Assign
d Atuned circuit having a magnetic field-producing i ndigobd@mbePofos
produces changing signals in the presence of a vehicle. A first signal
anplifier anplifies the signal fromthe |oop and a second anplifier
responds to the positive or negative folarity input fromthe first
anplifier, to provide an output in response to a rapidly changing input

whi ch a(ﬁjic\i'é‘P@gP'ét?’édi%’lg‘QFé a fdrckeFRiNRe thatpb? & refesenehd restendy

anpl i fier  Qutput and producing a gated output signal indicative of the
presence of absence of a vehicle within the |oop. (8) USP#4.491, 841;

SELF- ADJUSTI I, | %.‘é@.@%&%%ﬁﬁ?@ﬁﬁ%gﬂﬁrﬁ% BREHTORA" #3958 ot
Aut omation Limte n-oscilTator rncludes an 1 nducfive sénsing Toop and a
first cednteNotamgdimddie oscillator frequency or period and the resulting
count is applied as a preset reference to a second counter which is
counted down in dhe BwR ecporibl vikAvinda mewrnagpahici sfieldrragdbyinge
first cqu Thﬁeresidue in the second ,counter, at the end of a sanple

ti

ter.
peri od FggPﬁEf%% BP oPTPHBCHT e SBABEINYr S3BR_NE e 10f W'Y RATTIRPrVi Bion is

made fo tio E.; art un a i f .agditiona
ount er S AT PE" | BBl eti) S P T B el B el B R SRR
SYSTEM 1bBpt bAQ & NSlb SR D ranpAntei ks rEap MU AL £ ONeHe MNdd INRC &SS ega @£ ol | ed
| oop detection systemis 30 Decenber 2005 6 connected to a nunber of

"i nduct petatrbapsingutchfrome (i fdimchialamplilfdeat €d poodétiecent hetpuesénce of
not or vehi cl es above the loops tqo control nmotor vehicles at a traffic

i nt er seEEFRMISa) tQoABARPLdly changing input which activates a logic gate

for sensing the polarity of the second amplifier output and
producing a gated output signal indicative of the presence or

absence of a vehicle within the loop.

8) USP{#4,491,841; SELF-ADJUSTING INDUCTIVE OBJECT—PRESEﬁCE

DETECTOR; Clark;:; Sarasoita Automation Limited

An oscillator includes an inductive sensing loop and a
first counter samples the oscillator frequency or period and the
resulting count is applied as a preset reference to a second
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 fhe

departure of a vehicle by use of additional counters.

(9) USP#4.680,717; MICROPROCESSOR CONTROLLED LOOFP DETECTOR
SYSTEM; Martin; Indicator Controlg Corporation

A microprocessor—controlled loop detection system is



m croprocessor counts the nunber of cycles of the oscil lsatfcepisbpdidos Si gnal
to determine the oscillator frequency. (10) USP#5 153, 525; VEH CLE DETECTOR
W TH SERI ES RESONANT OSCI LLATOR DRI VE; Hoeckman et al. The series resonant
oscillator circuit drives an inductive |oad including an inductive sensor
and a detection Sé/stem using the series resonant oscillator ,circuit and

i nduct | FEMBEREYT . TO 4 PIERRY i 96 FRACH R olRRE Sthich AFe J&EipatiYwith a
capaci t LY.k Cl o) ' I | series
pat h ang%ég%%rit%reggﬁggta@&a%? %!ﬁ%b?%né%?d %&?r‘érn 9%%%{288?%1%‘%12%2% %% pat h.
The freauatsyl Omotbe GAildidkorasi gnatrafengeindsrséctibint i om okomhanges i n
t he i nductance of the inductive sensor. 11 USP#5, 570, 771; ELECTRONI C

PARKI NCoSETERND iSYSFpctalhdobeaFhel gap lonng hbteshsysddmaisesand the

| ow-current drain electronic parking neter and a nobile transceiver. A
sonar PLERCRERLASSPat EEVELS HdepPUBRAE L HEYSLEEP RS e 1adicac eNEPWY ki ng
space a infra.red.trapsceiver, conmuni cates with the nobile
transcelgggﬁg%vﬁomdgeﬁzgﬁ%néggsg%‘? ?Se%b]olnag:soﬁ oryréglqggflfz?'éal signals from the
various detegi@®r SusPyPrA 48 sdata ey aypbterdid Rrfh SPERYe@NdesonanT
transmttable by the TR transcerver to the nobile transceiver. The neter
is enti Tretdre IDRIVBEr Hbedkmind «tamlaperate for an extended 30 Decenber
2005 7 period of time, for exanple, six nonths to one year, w thout
battery repl acendie. $2risp 5reagnany; EHECIRAIIC MIDOREL FORE DENVENT ONAL

PARKI N TER: e._et | . . :
(in ucéive ?gad inéauding 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 with a
capacitative impedance. An oscillator signal provides power to the
series path and is controlled as a function of current sensed in
the series path. The frequency of the oscillator signal changes as
a function of changes in the inductance of the inductive sensor.

£11). USPﬁ5‘570,7712 ELECTRONIC PARKING METER AND SYSTEM;
Jacobs ' ' -

The parking meﬁer system ‘uses a low-current drain
electronic parking meter and a mobile transceiver. A sonar
transducer detects the presence of a vehicle in an adjacent parking
space and an infra red transceiver communicates with the mobile
transceiver. Aﬁmicroprocessor 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

neter is entirely battery operated and can operate for an extended




The el ectronic nodul e conprises a shel'l attachable to a conventional
parking nmeter and a neter condition sensor for detectingpddefibep26isst ant
point, tine and violative conditions of the parking neter with the
indicator in an indicating node, and an wultrasonic vehicle sensor affixed
to the shell for detecting a parked vehicle. The el ectronic nodule further
I ncl udes electronic circuitry with a power source for operating the

nodul e; pezhkedf @f tigwai violy exdmple, ssiwamohtbm tiee org e¥edbndWitbousensor
and a second signal fromthe vehicle sensor; neans for processing the
first anB2SERBRERIALAEMnd neans for transn1tt|ng a coded message to a

R A L s

ref er encgrirkR¢kbé® ot QUtines in both the No CALL and CALL directions and
wherein CALL direction tracking includes rate sensitive tracking wherein
the reference is T elekamgedci modiespensprtisesmal $héluattatchehdei hol @0p
frequency due to drift, and one or nore fixed decrenenting tracking
|nterval§°HH???¢PQﬂﬁ(:ﬁaFﬁé“?eﬂ%¥€ﬂbeaP% JecPehBht &P AR @RS efoFor a

mexi mum predel Sh ned per Lodc ol th ATy, CALL, JLEaCLl o, Ak 3LR0 o
I ncl uded TR e tTac I'ng-darin I ¢h € feference ecrenented to an
end val Uehée@éﬁéﬁﬂ} e Qiullq.% Iﬁéqegaaf;eﬁ%me@ﬁasma@%& Pen@rafo the
end val ue representative of |oop inductance prior to the generation. of a
CALL si gahtradion{Alvel icioki sgnenabl Sixadefes etice shelbl | figr odbyeatiey 4she

| oop frequency has stabilized for a -mninmumperiod of_ tine, a mninmum

nunber omar)sg% qu*@qa}@ncyrh%mcé:gogpcmcmle further includes electronic

circuitry with a power source for operating the module; means for

receiving a first signal from the meter condition sensor and a
second signal from the vehicle sensor; means for processing the
first and second signals and means for transmitting a coded message

to a remote receiver.

Usr#s,936,551; VEHICLE DETECTOR WITH IMPROVED REFERENCE
TRACKING: Allen & Pottex |

A vehicle detector having improved reference tfacking
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 reséonse 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 fi_xed rate
for a maximum predetermined periocd of time. CALL direction
“tracking also included infinite tracking during which the reference

is decremented to an end value rep_resentative of loop inductance




i

SUMMARY OF THE | NVENTI ON Exanpl e enbodi nents are directed to an

electronically controlled parking nmeter system which eppDeysmgdr 2005

el ectronically operable parking neter in conbination with an inductive

| oop coil used for vehicle detection. over the past forty years inductive
| oops have been .used for many types ofgsystems requiring vehicle
detection. Such systens include traffic control signal systens, automatic
gat es, dpriertty thecehdurants, r&iresditcitdiiever| DOPS, indiestan@eopLeidy to
installed, have proven to be very reliable for the purpose of vehicle

det ect i oﬁ%‘epﬁeﬁ‘ﬁé‘étb‘?“vaﬁ che ddtleceignalin alNei rALL stmreiainy aspdttesnf -t he
invention, .an __electroni call.y opgerabl e parKki nmeter be.cqupled to an

i nduct i oh®€3 ‘Tnci?eHPé‘_i’ LR SEgg’én%tber RP8Ba€’vgs‘%ﬂ‘b G nggéa“ét(fbllﬁrl?ﬁ‘g s face
of the parlgiAgnsRaper-ioh 3¢ ecihye!l ¥ %ﬁ?ﬁihﬁh' 'rnglbtef}elotel £G4 OPf&?LHrycgh.

oper abl e parking neter responsive to-the i1 nductive oop sensor. A vehicle
ent eri ngsatipleavwirngotiie par ki ng space causes a change in the apparent

i nduct ance of the inductive loop and the resulting signal output fromthe
sensor may be used to cont FEMMARE eF et ofiivdTIIPNcont rol | ed parki ng neter
and associated control circuitry. The electronically operable parking
meter systenfmnplee gzbeadinentait paki zéixactepdsetot henparkesigoneeailywhen 30

Decenber c&00%19eat BerkfUChi Mg | RERNSQOLR | BALEAILSad he1 &ty f11geparture
of a vehicle fromthe associ ated parking space. The el ectronical I_)_/L
oper abl eo%%ﬁﬁl?llﬁgpﬁ’é‘flé’rg W%Fénfﬂa?o%l%tw J<é8 88 ArCufhiiat dodRat Pt

associ at eskdM tdr thhiatti dietycofont h@vpar the upast paskiyngyspacandseitiive
loops have been used for many types of systems reqﬁiring vehicle
detection. Such systems include traffic control signal systems,
automatic gates, drive thru restaurants, etc. Inductive loops, when
properly installed, have proven to be very reliable for the purpose

. of vehicle detection.

purpose of vehicle detection.

In a first, separate aspect of the invention, an
electronicélly operable parking meter may be coupled to an
induction coil vehicle det_ecfion 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
_céuses a change in the apparent induétance 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

-




as number of vehicles using the space, duration of elapsed time for eah or
all vehicles using the space, etc. In a second, separ at &pasResbepodshe
present invention, nmultiple electronically operable parking neters may be
coupled to a single power supply. Each electronically operabl e parking
meter may be coupled to a separate ingluctive |oop vehicle sensor for

sel ectively controlling the parking neter responsive to its sensor, as in
the el ecth®niRMIYivepdoay sopseki Agdiertess othe hentyy r depydiuxee ofspect .

In a thiyd, .separate ect of,the, present invention_ the e]ectronically

- oper abl ev%%lr_ %g‘gﬁ%‘l e&%f APFRCUSSh P2 r dPRCes pelhe n&Y e IR 1Y enot e
data proggesing wakicinbRileed %Qntgfﬁg%ugy R BY JeaCRUPhEGukd A ata

el ectronically operabl e par e renote data processing unit nmay
be utiliastbdiategahenitig datavitd of ddle porobé@idr PYaaliidli Spadh; Rl €
traffic, traffic patterns, and other information, which could be utilized
for est ot iNviPRY chomehisifscueing (de spacpadurngiopareselapried tiret dorwoul d.
be depIQ%gf'for nitor'qg and/or controlling a | arge nunber of parking
spaces; NN Ig?héc%% Y Y &P EgEP2 5T tH& 1 ength of an entire street,

etc. A fourthpaspecl.fd N QSN LONENLT ) | ond haledl IR CDATING s et e s

are ‘el ectrically operated as opposed to nechanica peration certber

2005 10 maf1ltdipoenc paskiowgi FELIST DpefablétfaA6RRE ineterkhRaprBs efdug1@ee Rl on

relates to the use of solar energy for providing the electric power to

oper at e & [fangée cetwarnisswiplly - opeacbled eplirkn hgahly epegpbilenpaxnithg meter

particul ar the ' ) . .
may be coupled to a separate inductive loop vehicle sensor for
selectively controlling the parking meter responsive to its sensor,
as in the electronically operable parking meter of the first,
separate aspect.

-In a third, separate aspect of the present invention, the
electronically operable parking meter of the second, separate
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 large number of
parking spaces; for example, a parking ga;.fage, 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



el ectroni cally operabl e parking neter(s) and the associated electronics.:
This involves at | east the consideration of using sol argptehbet Pogbi ent
sunlight as well as direct sunlight since the electronically operable
parking neter systemmy be utilized in |ocations where direct sunlight is
not available or only intermttently ail able. A sixth aspect of the
present invention relates to the nodifFcation of existing parking neters,
and particularly mechanically operable parking nmeters, to enable themto

functionOEnkn$@§IﬁhﬁﬁkgOﬁé&g&Ly oper abl e parking neter system of the
present invention. A Seventh aspect of the present invention concerns the

econom cal opt mizehi MHRft ekechd PrtrnkY i SPSHEIINE rBAEKEN G ITREEr usSYSt eNB
by controlling the electronically operable parking neter so that the neter
i s "zeroedlanhemerigeg | frducbreveidiogp senselectstocipaved wiot hopdmatret e
detects that a vehicle has vacated the parking space controlled by the

i nduct i vélpebponiqrldacepeedite RRrhinthatdier agperity andt he PREdENLarnWt i on,

there is provided el ectronj ¢ parking neter stem conpri sing: an

el ect r onPUCEFRIHG I ePPRETO Kt EiPHg FRECE [Te dAshr Ity pdee ated
associ at | t he Kkjn rLisgo 1 ed, by ' n r i Vi ng
coi ns de%g?¥%%§%ﬁ§§'ygghggrg?ig?ﬁéfnéﬁéngg#%%igg?iﬁ%négﬁ%ﬁaézoﬁegxgnsgﬁ%%ctive
| oop vehisghgrdghectd om sedseht | 96ttt Qsdekest 230aDeca™AM12G88 kinkot h

t he physical presence or absence of a vehicle in said parking space and
em ttingtaer especidnieasl gnaderablle codd Migot hetedfsysemmnay Gy agddsaed in
controller coupled to the sensor and the electronic parking neter for

‘sel ecti vébgatmsy olWhieny t e rebect soml kglgar kisng not  available or only

intermittently available.

A sixth aspect of the present invention relates to the
modification of existing parking meters, and particularly
mechanically operable parking meters, to enable them to function in
the electronically operable parking meter system of the present
invention.

A seventh aspect of the present invention concerns the
economical optimization ¢f electronically operable parking meter
systems by controlling the electronically cperable parking meter sco
that the meter is "zerced" .when the inductive 1loop sensor
associated with the meter detects that a vehicle has vacated the
parking space controlled by the inductive lcop.

In accordance with another aspect of the present invention,
there is provided an electronic parking meter system comprising: an
electronic parking meter for determining the time a parking space
assoclated with the parking meter is occupied by a vehicle and
receiving cecins denoting desired parking time and indicating said

time; an inductive leoop vehicle detection sensor located to detect



meter and the controller responsive to the sensor signal; the electronic
parking nmeter indicating tinme provided upon paynent w th30 Besshibet|2605
occupying said space to obtain a fixed anmount of tinme in accordance with
t he amount of paynent, said electronic parking neter decrenenting the
indicated tine; said controller initializing said electronic parking neter
to zero when the sensor signals the cbhtroller that a vehicle no | onger
occupi es the parking space; said detection sensor includes a variable
osci | | at arothi EBeli phy0selll paétédtgcatoraabasecd requereyiand irepaaspYekimy t he
i nductance of the inductive |oop for providing said signals to the

m cropr og@eser andhdevatig t he prasendesorsiabbgéncedifcagivehidiegeph; t ke
par ki ng. space; said mcroprocessor controller including a crystal

osci | | at SFCpPBERGITG " pGPRES IdFd 6PBPART NP athcaFSPERT nHtel Y5 FLEFRESRIG he

base fre uenc of Ehe ¥ariab{e osci.llator circuit .seconds for
SK1[g me er.n%rtﬁ%
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in parking control; the presence or sence of a vehicle in e parking
space cauSkfgréniE®IRekihY tnetdQChAASE 10N REMEASEYiIBebNEpdNAIGaREewth t he

i nductive |oop and a respective comensurate |Increase or decrease in the
operati ng vehégqlenmruwydna sEspegkiceetdechteaise aofikadraasmti nft himgpeim od of
the variable oscillator circuit, thereby decreasing or increasing the
nunber oRCEPYIIRAS 0¥t | ARdr aparsks ofn maElRnger is¢ddofelekErgni PeparbEy 2005
12 .variable oscillator circuit; said oscillator providing an qutput

si gnal i REFGHI NP SEP LY st 188LFPIE drimal SRE (GPSaPY S e dproted¥or

cont r ol | &Liq2l étaﬂoqu@ %I‘ ggigc.erﬁstorr Cc%ntzreqslol ve»: ens eer:i;errr%%sressit qulsSigjneal S

recei ved fromthe vari able oscilTator J
controller that a wvehicle no longer ococcupies the parking space;
said detection sensor includes a variable oscillator circuit
oscillating at a base frequency and responsive to the inductance of
the inductive loop for providing said signals to the microprocessor
indicating the presence or absence of a vehicle in the parking
space; said microprocessor | contrcller  including a crystal
oscillator producing pulses and operating at approximately 50 times
the base frequency of the wvariable oscillator circuit every 2.5
seconds for the purpose of measuring the operating freguency of
said circuit while conserving power as needed for the practical
application of the technology in parking control; the presence or
absence of a wvehicle in the parking space causing a fespectiﬁe
‘decrease or inérease in the inductance of the inductive loop and a
respective commensurate increase or decrease in the operating
frequency and a respective decrease or increase in the period of

the variable oscillator circuit, thereby decreasing or increasing

" the number of crystal oscillator ?ulses in each period of the



circuit during each 12.5 ns tinme franme in which the variable oscillator
circuit is charged with the crystal oscill-ator pul ses tagmiebribet s®st he
presence or absence of a vehicle in the parking space. In accordance with
a ninth aspect of the present invention, there is provided an electronic
parki ng neter systemconprising: -nmultiple electronic parking neters, each
el ectronic parking meter respectivelyidetermning the tine a parking space
associated with the respective electronic parking neter is occupied by a
vehi cl e vamdabbeebytilgd sdernsidenot ngadesbsed pards RgcviiAEn@Ndni Bat®at i ng
that tinme; multiple inductive |oop vehicle detection sensors and each
respect i wvéghatuctinvéudibop vehid| e cdgtezl i onssehistioy bepwiges| ocat edsaind
detect both the physical presence or absence of a vehicle in said

respect i P& CpaPKI ifF S§pac ECRREL LAt | Fgla PesPectiarOPTSFghetr i rifncapiiRr

t her eof ; nulthgle m cr.o rocessgr controhlers Eph coné%gller bikng-

coupl ed £6PE EOITESpondi ng d8hsHr TaHET S CSF?%S% fidi Y €1PeCt roiti e parki ng
met er fOk13eh et kel Xo CRALLO!dd RO eathye! eqbhani ¢, parking fE! ¢r. ang each
controller response to a respective sensor S|gn51; each el ectroni c parking
meter indiseal1gghr tieupt OMd ded rypanw Pay MeRt W ithia Jsehh ¢heo06ruBYS NG, sai d
space to obtain a fixed anount of tinme in accordance with the anount of
paynent , deachmisad dtied eptresance parkiamgened epfdecr eaeintliengid hehei pdrkated
time; said controller initializing said electronic parking nmeter to zero
when t he 3€8ffespondi ng sensor signals the 30 Decenber 2005 13 corresponding
controller that a vehicle no | onger occupies the corresponding parking

space of the d8sGEFETRIFetE & yinddt &ePrEh °Ser86r PRREFUdes AN &P abl e

osci |l at %Eegérggi %)rgélcc!lelci ac':[lril ngle‘%tr%nlfgs%arking meter system comprising: '
multiple electronic parking meters, each electronic parking meter
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
that time; multiple inductive loop vehicle detection sensors and
each respective inductive loop vehicle detection sensors being
located to detect both the physical presence or absence of a
vehicle in said respective parking space and emitting a respective
signal indicative thereof; multiple microprocesscr controllers,
each contreller being coupled to a corresponding sensor and a
corresponding electronic parking meter for selectively controlling
each electronic parking meter and each controller resp‘onse to a
respective sensor signal; each electronic parking meter indicating
time provided upcon 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 time; said controller initializing said electronic

parking meter to zero when the corresponding sensor signals the



frequency and respon5|ve to the inductance of the inductive |loop for
providing said signals to the m croprocessor indicating3phRcemBee36uye or
absence of a vehicle in the parking space; said mcroprocessor controller
including a crystal oscillator Producing pulses and operating at
approximately 50 tines the base frequency of the variable oscillator
circuit and initiating a 12.5nms long <€harge to said variable oscillator
circuit every 2.5 seconds for the purpose of neasuring the operating
f requencyodtesairdiigigr citrtronhét e tBEQOS&r Wdlg qrevweto asofgadedcf@fidshethe
practical application of the technology in parking control; the presence
or absencero¢srpndighi pheking tshecparkithy spacelizamssimegear resipeckitvet docr ease
or increase in the inductance of the inductive |oop and a respective
connensuﬁ&?%°¥rﬁHQé§§§So? YR%%%?&%e°??ﬂ%ﬂ%§°6p§%%ﬁ?%ﬁgOﬁﬁéhlﬁﬁﬁﬁﬁ éﬁdaabase
respectl%e decreasecf i ncrease eriod of t 1%Fr a osci | | at or
d8tt ea

circuit, "thereb SIEG Sor i h%ré%%l EFT?ﬁ?Wﬁ%ﬂ? §F5Y 03878 | at or
pul ses 'Qo§a$Q09§&i 24 Qgé%hgl ab&; 9§§'hﬁ@£ ﬁé33389'End%@%ﬁ&fictﬂéaior

providing an”output Sign |ng said crys osci | lator es to

sai d m CpHEREAASSer CHdnekl egf andyaaicdem of Omece@asmm@orw@é,ersald
superinposes the signals received fromthe variable oscillator circuit

duri ng eathrdZdreagsoti menfraier incidioly thecmeartiadbbecbdsEddratpapdoeimuit 1S
charged with the crystal oscillator pulses to determ ne the presence or
absence &Plaes vahl redagintieaparikbinyigpsedy 30 Doeehbdre 2665 Faepnency
accordance with a tenth aspect of the present invention, there i's_provided

an el ect Poni*Cepdrkitag! %EPE?lkﬁﬁﬁSFl§Pﬁ§U1ﬁuPPPpP€lté?EE¥¥d%l&szW?lﬁEPg

ggﬁﬁ[ﬁg gg%@ eg§§L%$£ v ﬁﬁ‘g%QQOSCLEIatres Selivel e dgt or 1 Lng, dheslime a
the purpose of measuring the operating frequency of said circuit
while conserving power as needed for the practical appiication of
the technology in parking control; the presence or absence of a
vehicle in the parking space causing a respeqtive decrease or
increase in the inductance of the inductive loop and a respective
commensurate increase or decrease in the operating frequency and a
respective decrease or' increase in the period of the wvariable
oscillator circuit, thereby decreasing or increasing the number of
crystal oscillator pulses in each period of the variable oscillator
circuit; said oscillator providing an cutput signal including said
crystal oscillator pulses to said znicgoprocessor controller; and
said microprocessor contreller superimposes the signalé received
‘from the variable oscillator circuit during each 12.5 ms time frame
in which the wvariable oscillator circuit is charged with the
érystal oscillator pulses to determine the presence or absence of a

vehicle in the parking space.




t he respective electronic parking neter is occupied by a vehicle and
recei ving coins denoting desired parking time and indi cayinRgembiaioosi Me;
mul tiple inductive | oop vehicle detection sensors and each respective

i nductive | oop vehicle detection sensor |ocated to detect both the

physi cal presence or absence of a vehicle in a respective parking space
and emtting a signal indicative t her ebt; mul tiple m croprocessor
controllers, each controller being coupled to a correspondi ng sensor and a
correspondi ngiel ectooidrceparikhng temtBr abpsctsed£cthevedneseant Lakvertigprgach

el ectronic parking neter and each control|er responsive to a respective
sensor siFhfAET ;1H RPULdedupt etiledreadén BrEETDOMSECpaFRING SHeger PRbEiRlgt a
transnisg&on' each elggﬁ{oni£é§arking net er ndi cat.i ng tiqp provi ded upon

paynent . W Eh & vehfel'e 8bcupyfﬁ§’sai%F%pac%h?%Fﬁﬁﬂﬁ%r1%?%l%?gd afrount of

time in 266088aR68 yWdkBe lten i3R0WRAL Qf nRaY¥MBal; RACIL 8@l d-8becifaNi &ith

par ki ng neter decrenenting the indicated tine; each said controller

i nitializhagrsapekElvectalentecopar kpagcinet ereteo Zer ocwheied hey govekrspendi ng
sensor signals the corresponding controller that a vehicle no | onger
occupi es2fie TEBF ESPOrAIRG ﬁ@PRgh@gsﬁﬁi%F%ﬁ RAings 3PP afBl eREEtRoiiT

parking pRLEr ;s gal dndeteqtl aR.ensor 06l udes g varkabl e, oselldal of.
circuit oscrillating a base Prequency and ™ responsive o the Thductance

of the i pduetiagdeepel OhapitavediBey dah k1% GRAkLstich IR BICLORSOLESSOr
i ndicating the presence or absence of a vehicle in the parking space; said

m cr opr odessur bent tind | physinclludimgeacer pst albsesce | bat ar ywhddlei ng pul ses
and operating at approxinmately 50 tinmes the base frequency of the 30
Decenber FOBF T oV BAF b BEEGE PREOPMETF M 2 &R hi t7kGatg Ve 1DeBIAL‘| ong
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pur pose of
-to a corresponding sensor and a corresponding electronic parking

meter for selectively controlling each electronic parking meter and
each controller responsive to a respective sensor signal; a CPU
coupled to each electronic parking meter for data transmission;
each electronic parking meter indicating time provided upon'payment
with a wvehicle 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 time; each said centroller
initializing said electronic parking meter to =zero when the
corresponding sensor signals the correspoanding cpntroller that a
Vehicle no longer occupies the corresponding parking space of the
associated electronié parking meter; said detection sensor includes
4 variable oscillator circuit oscillating at a base frequency and
responsive to the inductance of the inductive loop for providing
said signals to the microprocessor indicating the presence or
absence of a vehicle in the parking space; said microprocessor
controller including a  crystal oscillator producing pulses and

operating at approximately 50 times the base frequency of the




measuring the operating frequency of said circuit while conserving power
as needed for the practical application of the technol ogg DeBemBar 6089
control; the presence or absence of a vehicle in the parking space causing
a respective decrease or increase in the inductance of the inductive |oop
and a respective comensurate increase or decrease in the operating
frequency and a respective decrease oriPncrease in the period of the
variabl e oscillator circuit, thereby decreasing or increasing the nunber
of cryst ahrosdid |aicalldrsesiricni €asty petitadtoig 4 he2 \vsaisi abhe @sgidd atcor
circuit; said oscillator ;l)r oviding an output signal including said crystal
osci | | at GRipuTEESPLDd FHildlATer GPreets SOy corit BeFPeds Tamdtlaiwrrpose of

m croprocrzngaslggr.ncoq:th%olol er. siurpergrr;_pgseg thg s,idgnal S rteceé.ved fromthe

vari abl e “68¢1 1"t o SciPELT T Furimguedeh 2. F e rTRE  FAMS | FPRATEHY he
vari abl e @56t | hat el GUit the pharged) Wabh i heocryst ale 0atihbatr pul ses
to determ ne the presence or absence of a vehicle in the parking space. In
accor dangerkirdh centedlevenkthpaspect of bbserpresend vanienti om, thd Ratreings
provi ded a conponent of an el ectronic parking neter system conprising: an
i nduct i vEPRGHP-AERRE| @ ERADEEELIOh dEhsere | Jcaled=a® idetbet Isidrappe of

physi cal .presence; ol absencs of. a uehl ol e b sal.d . parklng space and
emtting a respective S|pgna i ndi cat1ve thereor: the 9 Rdact Tve oop
conprisi ng anM KNG RE BLMRIALY | 90PSs WL PN QAchORse Ofr thRreLdlers means
for securing the several | oops to preserve the axial orientation of the

wi ndi ng &hd peiiindaici the simgpRale outquttafoomirichet wi tidireyy ddrerenished ng bei ng
enbedded (in the parking space; and the respective ends of the w nding

bei ng t wirBFERFSAPY htPeSPEEETt BT offey StahoPHEIL LEEOF dtficEst hid @3Ectderéod iadl d -

effECts Qfle 39 R%%Egbggcz%_QQa%o%(Sc%rhc%i\M ngl.zsj_’]cg;osac‘:Ql At%%t rp?cgirfdi%agr iéinngugp?utter for
det er m ni ng the time a
signal including said crystal oscillator pulses to said microprocessor
controller; and said microprocessor controller superimposes the
signals received from the variable oscillator circuit during each 12.5
ms time frame in which the wvariable oscillator circuit is charged with
the crystal oscillator pulses to determine the presence or absence of
a vehicle in the parking space. |
In accordance with an eleventh aspect of the present invention,
there is provided a component of an electronic parking meter system,
comprising: an inductive loop vehicle detection sensor located to
detect both the physical presence or absence of a wvehicle in said
—parking space and emitting a respective signal indicative thereof; the
inductive loop comprising a winding of several loops woundlone on top
of the other; means for securing the several lcops to preserve the
axial orientation of the winding and maintain the signal ocutput from
“the wi.nding; the winding being embedded in the parking space; and the
respective ends of the winding being twisted with respect to one

another to reduce the electric field effects of



par ki ng space associated with the respective electronic parking neter is
occupi ed by a vehicle and receiving coins denoting desi Bedhecombii F@st i me
and indicating said time;, a mcroprocessor controller coupled to the
sensor and the electronic parking neter and receiving the respective
signal fromsaid inductive |oop and indicative of the physical presence or
absence of a vehicle for selectively éBntrolling the electronic parking
meter; and said detection sensor includes a variable oscillator circuit
osci | | atimg wahdindrase Bleduendy aadkiespensiveot aldtreminducttanrceind 4 he

i nductive loop for providing said signals to the m croprocessor for

i ndi cat i MpTEARI pFRIBACESEPCHNShCcRlEl Viahi Epapresfitvife pAdErARiepRaskingaj d

m croprocessar.control.l er,_includi.ng a crystal oscill.ator r.oduci n | ses
ond oper dEthg. i “RBeeiel oty 8o e el FRERulE B el B0 Fre %R abre
osci | | at far&h hg UL Imanghd Ninkik 844N Ba142¢D0B; | ONGs Shkgeet & saidcyaiiabl e
oscillator circuit every 2.5 seconds for the purpose of neasuring the

oper at i ngclipégdienocy ahe ssdrtbor raoiit Wi | eleohs&idd ngapeiwy astheedadd f or
the practical  application of the technology in parking control; the

pr esence el ab¥endeeof reREHiLER e Fi9nehe PEiki A§1dpddEiichige nd °&Pr edrbct i ve

decreasejghihggfﬁgsgflQhéhehlgg%ﬁ;ance of the inductive Ioogegn a

. rpr&sence OF. a t’s%nce of %1 lt‘f: e for
respective conmensurate | ncrease o ecrease |1 n € operatl ng requency

and a respeeti e 10eCEER/ER 1AM nhNHHRASE ddt R cPESd0d ngf ndtle; valdableig
oscillator circuit, thereby decreasing or increasing the nunber of crystal
osci | | at gletpat s@s demseachngierdesdaofatiwblevastcablatwsciikkatorosciiltating sai d

~oscillator providing an output signal including said crystal oscillator
pul ses t §tsaf d PaRfcropiBEasEoraConf PRITEEVCantP s&h8 mMtdishroeesSsr the

control | ?L'ildugg%ger il%gs%ér tlﬁeovslid RS" §a{c{3%§ig}/1§93 f{&"éf}eh%i‘é%gr%@e%s8§%éé ator
30 Decenber
indicating the presence or absence of wvehicle in the parking space;
said microprocessor controller including a crystal oscillator
producing pulses and operating at approximately 50 times the base
frequency of the variable oscillator c¢ircuit and idnitiating a
12.5ms long charge to said variable oscillator circuit eﬁery 2.5
seconds for the purpose of measuring the operating frequency of
said circuit while conserving power as needed for the practical
application of the technology in parking control; the presence or
absence of a wvehicle in the parking space causing a respective
decrease or increase in the inductance of the inductive loop and a
"respective commensurate increase or decrease 1in the operating
frequency and a respective decrease or increése in the.period of
the wvariable oscillator circuit, thereby decreasing or increasing
the number -of crystal oscillator pulses in each period of the
variable oscillator circuit; said oscillator providing an output
signal including  said crystal oscillator. pulses to  said

microprocessor controller; and said microprocessor controller

superimposes the signals received from the variable oscillator
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17 . circuit'duri'ng each 12.5 ns tine frame in which the variable
oscillator circuit i's charged with the crystal oscill at goRdemesr 2005 .
determ ne the presence or absence of a vehicle in the parking space. In

~accordance with a twelfth aspect of the present invention, there is

provi ded a conponent of an el ectronic ia_r king nmeter .system conprising: an
i nductive vehicle detection sensor |ocatfed to detect both the physical
presence or absence of a vehicle in said parking space and emtting a
respecti wercasignaturingi caichveiz . Bhefieot iman felaget rioni hipar kting rRAkesbIor
determning the tine a parking space associated with the el ectronic

par ki ng mstCétlpsor gdagpiedipyrhargedi el ahg Feeeial ngeeblatpdendspagte
desired and indicati ggﬁsai dtine; a m'ctclrop.r ocessor gr()nt rol | er

BRFE Sa&r A nitHetE&r Ehd™PRcBFVIHY t he

respectiwgzsikgnal indicative of the presence or absence of a vehicle for
sel ectively controlling the electronic parking neter; said controller
initializing dai dcebeddrr@nivttpas kiwk] fiviat @spéot zef ahewhessdrite isersoios) gnal s
the controller that a vehicle no longer .occupies the parking space; said
det ect i orrP§&Rsors | REPUERRT a2 \aerPabeer o$di | #at GLeEFFEUIG BRTINdat RRkLAL a

base frequgney and, responsive,lg, Lhe l nductance of Lhe industiye | oop for
provi di ng- Sal d Si als r0 e m Cfoprocessor "I ndr cat’i’ ng the présence or

absence af aietebiClethn thBepRAs KN SRACBCSBLd BLERAPT HECSSQEni ERNt 1:p] | er
including a crystal oscillator producing pul ses and operating at

appr oxi nmeteelly B0 kinpesphhe bBasie dwigguencya ofeddretivar isdbhel osaidlikat ore
circuit and the presence or absence of a vehicle in the parking space
causi ng &'FESPELt PUecdBElEINE RPriipgr 88587 AOrheer AEliCHANC &S e 2

'ndUCt'V%akgggga%%ager%ﬁggggéﬁgi with the electronic parking meter is

occup;ed by a wvehicle and receiving coins denoting desired parking
time and indicating said time; a microprocessor controller coupled
to the sensor and the electronie parking meter and receiving the
respective signal indicative of the presence or absence of a
vehicle for selectively contrelling the electronic parking meter;
said ceontroller initializing said electronic parking meter to zero
when the sensor signals the controller that a wvehicle no longer
-occuplies the parking space; said detection sensor includes a
- variable oscillator circuit oscillating at a base frequency and
responsive to the inductance of the inductive loop for providing
said signals to thg microprocessor indicating the presence or
absence of a wehicle in the parking space; said micfoprocessor
controller including a crystal oscillator producing pulses and
operating at approximately 50 times the base frequency of the
‘variable oscillator circuit and the presence or absence of a
vehicle in the parking space causing a respective decrease or
increase in the inductance of the inductive loop and a respéctive

commensurate increase or decrease in the operating frequency and a




commensurate increase. or decrease in the operating frequency and a 30
Decenber 2005 18 respective decrease or increase in the3apedcashbef2dose
variable oscillator circuit, thereby decreasing or increasing the nunber
of crystal ‘oscillator pulses in each period of the variable oscillator
circuit; said oscillator providing an output signal including said crystal
oscillator pulses to said microprocesséf controller; and said

m croprocessor controller superinposes the signals received fromthe

vari abl e respett atcor decraiset cur iingreash 12. Thes gdriedf raethe nvahighid he
variable oscillator circuit is charged wwth the crystal oscillator pul ses
to det er FiSAéHePpresener, ofhasdencecorasing eti dnereds e thar R s pece.

Exanpl e enbodi pent s ,provi de .an _el.ectranical.ly operable_. Ki ng.neter
Syot b wh ERCT L AR B R F g T dRi oTb ety arr O B PR e

parki ng sRaeest; BAMWIRerPodi M1 REQYI de ARSI ¥egad ALAURaLE Sensing
of the presence or absence of a vehicle in a particul ar parking space

Wi t hi n acgiyveal vehtTllatpar kivigear ea. sSedsarisreppbaysedrbyonhecrlect ranri cal |y
operabl e parking nmeter system may be inductive | oop sensors enbedded in
the surf&8&dofigrOPERIIIIGTs (FaEEro %?mﬁép%?ﬂmisﬁﬁnttg‘eprsdﬂpéést Kafet TR

et VeSO RINGLAS HISHLONE NG ML TRl e BLeete o

connect anplwHiadd tynof vakegbroniceak b Varaperatod 305 Pecenbged200%n1%ne
crystal oscillator pulses to determine the presence or absence of a
vehicle in the parking space.

Example embodiments provide an electronically operable
parking meter system which is capable of detecting the vehicle
traffic at particular parking spaces.

Example embodiments provide positive and accufate sensing of
the presence or absence of a vehicle in a particular parking space
within a given vehicle parking area.

Sensors employed by the electronically operable parking meter
system may be inductive loop sensors embedded in the surface of a
parking space.

Example embodiments provide that the inductive loop sensor 1is
unobtrusive and not hindered by the presence of surface cbjects in
the vicinity of the parking épace.

Example embodiments connect a plurality of electronically

operated




parking neters to a single electrical power source, which may include
electric batteries, mains power and/or solar powered eBkeCiecembBér X088 gY.
Rechar geabl e batteries in conjunction with solar power energy may be used
to provide energency electrical power for the electronically controlled
parking neter systemin the event of failure of a main power supply. The
el ectrical power for operating the ele%?ronically oper abl e parking neters,
i nductive | oop sensors, and the DPU naybe autonmatically rechargeable.
Exanpl e embedigrentseenabbe exssiding pasddrigaletehert osdgdepdidiied tiay
operate el ectronically. Exanple enbodi nents provide electrical circuits and
connect i énslude exlstiny: néchidnircad | y mepesat pelvaret end/ oo efabire phiesmed o
operate el ectronically. Exanple enbodi nents the cost of a parking neter
syst em nByeber FPedBR2EIVY nodi fyi ng exi sting nechani cal type parking neters

to operate electrically. ampl e enbodi ment s provide i ncrease_the
cconon cal - operIIBA S BIERUTaR Al Py SRET a6 e VREP KT TaEr s ut die.
Exanp. & fEPOdITEIR 0 LBr 0¥ (B dehalunk D pAS KIND B, PULREsEE L O
specific vehicle can only be used by that “vehicle. en any vehi cl'e

vacat es thecpaikicaglgpacatrtbeldnBh kg théBerd Ssyb@st ; iandnkhewext of
arriving vehicle nust purchase newtinme for the use of the parking space.
Exanpl e éabbdiarert 8 odiprowedestiwaty.a | i mted amount of parking tinme may
be provided, possibly at no cost, for arriving . vehicles. Further, the
vehi cl e woul dThR®t BEedblicalo poreRasd©o30 Peeeablry 2008 clectronically

operable parking meters, inductive loop sensors, and the DPU.maybe
automatically rechargeable.

Example embodiments enable existing parking meters 1o be
modified to operate electronically. H

Example enmbodiments provide electrical circults and
connections to existing mechanically operated meters to enable them
to operate electronically.

Example embodiments the cost of a parking meter system may be
reduced by modifying existing mechanical type parking meters to
operate electrically.

Example embodiments provide an increase the economical
operation of electronically operable parking meter systems.
| Example embodiments of provide that the parking time
purchased for a specific vehicle can only be used by thét vehicle.
When any wvehicle wvacates the parking space the remaining time is
lost; and the next arriving vehicle must purchase new time for the
use of the parking space.

Example embodiments of provide 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



20 additional tine for the space. This operation of the electronically
operabl e parking nmeter systemwould control the all owedgbDep@npdr 2098 for
each vehicle. Limted parking tinme is common practi ce near Post O fices,
banks, etc. The vehicle detection system parking neter system nay produce
a variety of val ue-added parking neter capabilities. The vehicle detector
systemmay utilize ultra | ow power "wi4% |oop detection" technology and a
programmebl e m croprocessor to interface with a digital or electronic
par ki ng a@iierionthe velecl efdet echer macer.el iBhly depecitidie asfi vaheand
departure of autonobiles and nmotorcycles froma given parking space and
sends t helePproprratle perpbat/ #ephitur Besegnalystent hf@ugﬁgiqoaltr%t éhe This

i |t bl t ' li.sh mber . -
o1 o0r et FRGL e, ThE gl 8 40Ea YUNELFondi Ty ey FATGEST 1) *Reset

the di gi tGinRApkLEG: FBLRA ! Bo TR MRED, LNRRAr KRG space is vacated, thus
significantly 1ncreasing neter revenue in high demand situations.

| ndependent reEsearsticievéatscttibat savesmatpa rinbeserhersy266h 204 gwerge
i ncrease approximately 27%in high demand parking | ocations when using
this technVefieety O pPraveneddpdt BerfidudiTRfebycansbipssiehg Huditstorde tine

for oveseJinit pgymente yniil atter the parking space has been vacated,

thus forcing parkyng Spa urnover -and, “rn %??ect,_lncrea ng--overal
parking €apasibyy () Q\UthUEI:éIﬁ@lbll¥ #iLegH S dEE8 kbMBRerEAS PRIKA NG space

IS occupied. is wll enable very short term parking spaces in front
digital or electronic parking meter. The vehicle detector may
reliably detect the arrival and departure of automobiles and
motorcycles from a given parking space and sends the appropriate
arrival/departure signal to the digital meter. This sighal then
enables the parking meter to accomplish any number or pre-
programmed functions. |

The wvalue added functionality may include:
(1) Reset the digital parking meter to zero when therparking

space is vacated, thus significantly increasing meter revenue in

high demand situations. Independent research reveals that average




of commercial establishnents |Iike dry cleaners and convenience stores to
be nore effectively nmanaged. (4) Track all parking spacegmiiceinder 2e0ent s,
making it possible to analyze this data to determ ne how to npbst cost
effectively deploy parking resources. For nmany years the ubiquitous
mechani-cal ly operated parking neter has toiled in anonymty, quietly _
taki ng quarters and dispensing 10-30 4Hanutes of parking privileges. This
"ironclad" version of the nechanical kitchen tiner has been the standard
for parking control in cities across fhe nation for decades. .However
sever al JEAPRIE g rRRRf b THECRARF LAl 2 el PEEy-rR8d Berrdn Aoed by

newer, nq&gnnggﬁﬁ{tg&gegg&&hﬁﬁe_nanely the new el ectronic or digital meter
that utilizes an LCD read out and far fewer noving parts. It was the first

‘real inprovemant bRepaitkifgre MEdeRUSnyN BRMLHLY BBESingl RAGNBL & 2107 fE egbt he

munici palities wutilizing it few additional benefits other than fewer parts
to breakver-iapltaeeynkowevertilwe fhe e xdnp e reitodipaert sas tiheame viasagedar ki ng
system which redefines the way parking 30 Decenber 2005 20b authorities
moni t or, WRackKcardrenrersengreceped pArRPYRE spaées ihn efifikeity dinciress g

municipalitie This system.enables a digital parking neter to becone a
dat a colpggfﬁihiﬁﬁWF88 E#RACCHAN both control and nonitor a range of

activities n @ dheMAACkINg sPace..IMile calsing Aarking cates.le an

unpopul ar ‘step as perceive nuni ci pal” managers, "t ol ogy
exampl e cephedidents sCan1 i NEE8A%e RRLKLAG ¥ SMaRUSS M A 0ufs JeRl $hNe-HA ki ng

rates. Additionally, with the ability to collect and analyze
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 anélyze this data to determine how o most cost effectively
deploy parking rescurces.

For many years the ubiquitous mechanically operated parking
meter has toiled in anonymity, quietly taking quartérs and
dispensing 10-30 minutes of parking privileges. This "ironclad"
version of the mechanical kitchen timer has been the standard for
parking control in"cities across the nation for decades.

However, several years ago, the old mechanical meter began to
be replaced by a newef, more modern alternative, namely the new
‘electronic or digital meter that utilizes an LCD read out and far
fewer moving pérts. It was the first real iImprovement in parking
meters in many years. The meter offered the municipalities
utilizing .it few additional benefits other than fewer parts to
break or replaée. |

However, with example embodiments, there is a parking system

which redefines the way parking




par ki ng space occupancy and turnover data, the present invention may
provide a parking authority with the.information to enabt®ecémbér@09gve
noney, by making nore efficient use of all of the parking resources.

Enbodi ments may utilize a programuabl e m croprocessor that |inks the
digital parking nmeter directly to the garking space by utilizing |oop

det ection technol ogy. Traffic engi neef8°have used traditional high voltage
| oop detection technology to nmanage traffic signals for years. Wres
enbedded iqughgigavenent at _intersections sense when a vehicle is stopped

at a si ghat 2 hBRYES T he 43 Gh 2 29THE WERT e et R dr "Gy SPERFH 1Bxanpl e

enbodi mepf s, WoLks; substantiall #ﬂelessa}”%ﬁ"{asy Ol e LRI Ul Lr 3y Qu, power
detection system wre'1sru romthe parkl%g net er, down f% i'nsi de of

the met ef, pole. ades @ded I 1S PAYAIERL LN (Llece  ORTL O, GRLL. The

coil is insta e parking space associated wt e parking neter.

Wien a vehlf 8REGEGHILRE 4PALAYNY FSRACH, 1B TRLLI venSLORAIRA sBY L he
vehicl e detection system the ‘event is tinme-stanped, and 30 cenmber 2005

20c whatever wetes fuRethgnsphaymmPeantREeprogr apmedngsuldi tisdkgd. asThe
process is repeated when the vehicle | eaves the parking space as the
vehi cl e petectver syt emundtiddles rahagdrg) t alneettechablddhat ofvetanpExanpl e
enbodi ments provide the "tine sweep” function. When a custoner |eaves the
par ki ng spacknants t har einsrestsiel Ipatrkireg r eeredmiesg widhotherpbs kingaritieg, the
vehicl e detection systemresets the tiner to zero. In high demand
si t uat i obgtes-hi Addedogrélwi | [widhabtke t héilphy kiteg aolhort t yndo ayedeeat e
significantly greater revenue. _ _
parking space occupancy and turnover data, the present invention
may provide a parking authority with the information to enable it
to save money, by making more efficient use of all of the parking
resources.

Embodiments may utilize a programmable microprocessor that
links the digital parking meter directly to the parking space by
utilizing loop detection techﬁology. Traffic engineers have used
traditional high wveoltage loop detection technology to manage
traffic signals for years. Wires embedded in the pavement at
intersections sense when a vehicle is stopped at a signal and
changes the 1light. The vehicle detection system of example
embodiments works substantially 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 pele and is embedded in the pavement in the
form of a coil. The coil is installed 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



| ndependent research confirnms that the benefit of this feature is an

i nprovenent in revenue of 10 to 40% and an average of 2786 héceniiegRoosand
spaces. Wth exanpl e enbodi mnents nmeter revenue that was previously linited
to a fixed nunber of coins per day can now becone variable based upon
usage. Since many nmunicipalities rely heavily on parking neter revenue to
fund their operating budgets, it has & di scovered that the potential of
being able to generate a significant increase in revenues, W thout raising

th [ f Ki [ K |l int f | mbodj ts. On
" Stand- al GRS BasIS o4 nETRTEToid Ssitg o RIS T aPR g et Bt ThAGS S

[l exibil iy thatobes. br exi oliely dh, Been Ballable Lo Ahe Aatkingoace

aut hority. ectronic I ng meter now WS I's,

the time aosf tlh-& v%ﬂ?cf@%i@ée&%@ \ggﬁg?n@%gi%ega)fhgf d£ eca)ie?t{etego?ng}ﬁ%?er

2005 20d Ali of these features ne to allow a wder range o its
to the parkihRg system operator. By virtue of flexible internal programm ng
the el ectronic parking neter can: (1) Change rate structures several tines
a day; (2) Putexahpeef ehiodislet®p” pdtwii@nspeet it @i odsictl ). Recagni ze
that it is out of order and display that information; (4) Mre accurately
di scri m matseomat i badvieemehaved tkd npaypeed andokBase (e0isis 11 et tng ;re(@d)nAcLept
el ectronic paynent in lieu of cash. Exanple enbodi mnents nay expand these
f eat ur es doy tpeowdkimg mehéor nete gphabbutdathet i @al system veseipandy ofmdhe
par ki ng space that is controlled by its associated electronic neter. Wen
t he vehi dloe zero. In 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 example embodiments meter revenue that was
previously limited to a fixed number of coins per day can now
become variable based upon usage. S8Since many municipalities rely
heavily on parking meter revenue to fund their operating budgets,
it has been discovered that the potential of being able to generate
a significant increase in revenues, without raising the price of
parking, is a key selling point for example embodiments.
On a "stand-alone" basis, the electronic single-space parking
meter has a flexibility that has previously not been available to
the parking authority. The electronic parking meter now knows

| BRI .
where it is, who it is, the time of day, the day of the week and

the day of the vyear.



detector system of exanple enbodi nents are connected to the electronic

net er descri bed above, the electronic neter may be progegmgmbgrm

"free" time to the parking clock when a vehicle arrives in a parking

space, and renove remai ning tinme when the vehicle | eaves. The electronic
meter can al so be progranmed to disregard any coins deposited after a full
time limts worth of tine has been pur sed by the current occupant (also
known as Meter-feeding) , and resettlng itself to function nornmally after

the current o pant_ depa ts t he ace. newest, el ectronic neters are
capabl e of st%ﬁLJ %fnth\?ﬁ eaﬁﬁﬁ%%rco l?‘?lciiodé‘ﬁ%o‘f@cé?’rl&%r|%“Wﬁen€fns

-vol I d | at t d | d i
ool ontbo st PETRCE R on SRR ot 7 B, b Ehpndle | BN TeE TR e

records 30.DegeaneT. 2005208, L VAR DG, @XaCk,flal e and time of any

pre-progranmmed transaction. For e, a transaction record can be

stored every t(um@nggayg@ng&@g%@egssév%g{t@qlegngqjatyhe meter. |If the token
is deemed valid, thé value is displayed on the parking clock and that

transaction i 32$tmfteqtsé1ff tther LR @uﬂi%ggﬁtggdl@yaalﬁgng@g transaction
record shows that fact and no tine is added to the parking clock. A record

can be .stored{shoHetothezeel eatt oritC et efut becomrddysfaract bosialay Shew ng
that exact tinme and date. Wen the electronic nmeter is restored to

oper abi | itfgrmatiecord is stored noting that event. Wth the addition of
the vehicle detector system of exanple enbodinents to the new el ectronic
par ki ng neter (45 Bperef lagcudesdyi béidcabovemtea taldds attomoninvedod d pesmerde
stored showi ng the exact date and tinme of the arrival of a vehicle and the
exact (jaggkens (coins, etc.);

{5) Accept electronic payment in lieu of cash.

Example embodiments may. expand these features by providing
information about the real time occupancy of the parking space that is
controlled by its associated electronic meter. When the wvehicle
detector system of example embodiments are connected to the 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 méter can also be programmed to disregard any coins
deposited after a full time limits worth of time has been purchased by
the .current occupant (also known as Meter-feeding), and resetting
itself to function normally after the current occupant &eparts the

.space.

The newest electronic meters are capable of storing a vast
number of incident records 1in NOVRAM (non—volatile random access
memcry) to be later retrieved and analyzed in addition to the features

listed for the older -model, above. These incident records




and tinme of departure. This data, when conbined with the other records
being stored, can provide a wide variety of real-tinme nmgEgsedEHer 2005
information to the parking manager. Anong other facts, when the vehicle
detection system of exanple enbodi nents is enployed, the analysis can
show. (1) Daily occupancy; (2) Daily Space Turnover; (3) Over-limt stays
and amount of time in violation: (4) A%ngth of stay for each occupant: (5)
Duration of vacant time; and (6) Tinme-Span of highest usage. 30 Decenber

2005 20f W t b nbi ned with dat | lected b
el ectr onirgv%?]t a%hee i e %%gc:g %%gt ﬁf?ﬂ“e'tﬂg %r\é\\gf kﬁ’ﬂej%ﬁgﬁ%%%r?ee a%aln«?éf:ﬁgo%i ch

I on 1Ssua

enf or cemggl tAaghLes, War ke POSL, Jih, U %%?:Eorl;san()fbé hg8h:§t re%%&gnpcg%i ng

system The deploynent of repair and enforcenment personnel ¢ e managed
based onphkegeid Medierdatsa irgbi-teyednfs opndli sedat.e rrangas twikbhi Ast Reem%st em
t hereby savi ng many | abor hours of unproductive tinme. Exanple enbodi nents
provi deamakliéct rtbri cadllug cont rolsbédyeparcki nghareperkiyst efvwki cndenphays an
el ectronically operable parking neter in conbination with a | ow power,

bat t ery- dperad@donvehFcl etekacect iLdn §hst e iEhplisyi ngdeed i ndwetlign coid .
Exanpl e enbodi nents provide an el ectraonically operable  parking neter is
coupl ed gSaEF?ﬁﬁ%QEtﬁ%CPGF FEPBEL iFRGTt HECSt 4PHs "of VR u%?q%ﬁiEﬁﬂ?he

vehi C! e g&ﬁf}{ioﬁo%%nsgr rl 889{5 e?ar&)rbeen%{eoq:%%d s{hgu]l(%i htehes ui%]JTe Q:ﬁ:o%ﬁlct Qgteli

associ at parki ng space for selectively controlling the electronically

oper abl eppabkd NGy IBIRL i oA VEN KB ng that exact time and date. When the
electronic meter 1is restored to operability, a record is stored
noting that event.

With the addition of the vehicle detector system of example
embodiments 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 example embodiments is
employed, the analysis can show::

{1) Daily occupandy;

(2} Daily Space Turnover;

{3) Over-limit stays and amount of time in violation:

(4) Length of stay for each occupant;

(5) Duration of vacant time; and

{6) Time~span of highest usage.




entering or |eaving the parking space causes a change in the apparent

i nductance in the induction coil and the resulting signabDeesthbart2008 used
to control the electronically controlled parking neter and associ ated
control circuitry. The electronically operable detector parking neter
systemof the invention is used to re- initialize the electronic parking
met er when the induction coil sensorZfPfdicates the entry or departure of a
vehicle fromthe associated parking space. 30 Decenber 2005 20g Each '

el ectronic ki ng..meter includes a preforned jnduction oil conprisin
several tur P@hb . \%\Lﬂee d“a 5 é‘ciafrleegmﬁ%??‘?:%t‘éjrt% ‘%ﬁ?‘ g elcgfﬁ%s g?r 6 t%e
coil to the tn%tQ{?aeéi Gl RQALES AT & 5 bW SEEM eriignynm%ngggglgarpafe%rn
conductor. This pre-formed T'oop construction s advantagéous as it

si mpl i fi@sidinshabltadint andt ks QodsHEESi Rabshhei &8 eft hel 9P Hr&egOr I ECE
when installed: In a preferred enbodi nent of the invention, the coils each

conpri sepdiitimg tsysnem Of Tha rdepandnday eoan-«pppr Oxhdredef reenget epeoforinen f eet .
Exanpl e enbodi ments provide a parking neter detection system wherein each
of the detecborvaggubce| krtadonical ¢yitopetablletparkingeveret Bran adeswpgéeat ed

by separate, independently operable battery power supplies. The detector
of the | W&t BAt GPPI i S¥ T dut FReSRAYe BRVEEE MEB¥hnaieE t BOPreséefve

battery r rein the detector operates at a preferred frequency
of 80 K Iﬁﬂﬁgu%gg%%ﬁ%gg' approximately 12.5 ms and is OFF for 2.5 sec.

Ty ex o TS, badRbn)or gl Lor pamtonIBLely stbi et the
det ect orpskinghahetidr MBYs @&k Uadliyhl asipllogbgedn t kaBctheniatdhey bepdabyei n the
parking meter in combination with a low power, battery-operated
vehicle detection system employing an induction coil.
Example empodiments provide an electronically operable
parking meter is coupled to a detector for detecting the status of
an induction coil wehicle detection sensor located or embedded in
the surface of the associated parking space for seléctively
contreolling 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 resulting signal
output 1is used to control the electronically controlled parking
meter and associated control circuitry. The electronically operable
detector parking meter system of the invention is usgd to re-
initialize the electronic parking meter when the induction coil
sensor indicates the entry or departure of a vehicle from the

assoclated parking space.



el ectronic parking neter. Exanple enbodi nents provide a mcroprocessor in
the detector = for providing serial control and informtigpdahdet odde

el ectronically operabl e parking neter. 30 Decenber 2005 20h Exanpl e

enbodi nents provide that both the detector and the associated parking
neter are electronically operated. Exanple enbodi nents provide that the
econoni cal optimization of parking nétlsr systens by controlling the

el ectronically operable parking neters so that the neter is "zeroed" when
t he i nduction il,sensor, asso% ated with th met er de%ects thgt a vehicle

has vacated Fﬁ%gpﬁ}%??ﬁf9§§a§@r %%?r%ﬁq%ﬁiﬂﬁf £H85 | AdBET T Yo PN BR B
DESCRI PTI : W i J . i i f 2| ti
M %ogﬁﬁdﬁg@, %@%rgkg%f’n% %4 Q:LP@[)?IE’&CL' é‘?%ééi%tdg rpe?%mé@ ctive

| oop- controll ed, ectronical | y operable par

accor dan@@eWyilret hecddvepbd®NnEl A€ 2 d StBef RRLVEEWREcR-&RlAM £her gy
power ed inductive |oop-controlled, dual, electronically operable parking
meter i ntwdstad dancefomnt hat BeéngIwephion,conbatesn. t Teiseper-sdéand ansbg he
ground are cut-away for clarity; Figure 3Ais a schematic diagram of the
Wi ring sysnebreoftigm ipnddetribhegebovspasorit sehbédfisd destohlatalony anperbdd e
parking nmeter systemin accordance with the invention wherein solar power
is enpl dy8BTe¥ E2BBHE| EFRGTXS HPRenbddFPRBRECTof “iHe 1PREHLCEn MWhet ein

R R N KA G e
turns of wire and have an approximate perimeter of ten feet.

Example embodiments provide a parking meter detection system
wherein each of the detectors and electronically operable parking
meters are operated by separate, independently operable battery
power-supplies.

The detector of the invention may utilize a duty cycle ON/OFF
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. Thué,
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.

Example embodiments provide a microprocessor in the detectox
for providing serial cbntrol and information data to the

electronically operable parking meter.




bet ween dual el ectronically operable parking neters; and Figure 3C
illustrates the solar panels nounted on top of a | arge pamhdcEgbel®i® Stand
with the electronic controller housed therein; Figure 4 i's a cut-away view
of an electronically operable parking neter illustrating the circuitry and
wiring nodifications necessary to couple the neter to the neter stand; -
Figure 5 is a flow di agram showi ng t héC8onmuni cati on between ,.an

el ectronically operable parking neter and a DPU in accordance wth the
invention; Figure 6 is an.overview of multiple dual electronically

oper abl e par kiq}r{\%mpnleet e‘?%boéj&ﬁ‘ﬁléé? V5 %n %tst]?%%‘ ?trkéﬁf Tt Ghalt" Y dhér
supply vi | 1 r i by i,n i,on, Figure 7 is a
bIock-digg?%%%%%ﬁfgggﬁ?&?F%Eggfg%ﬂggsgt%ﬁhgﬁﬁ&gté@%%#ggbsten1and t he

el ectroni ¢ pagkim@ dTRIPod@hek e dritvaRkl @Rat EhOUEEofbnli®ad GbECHI fatSGReati c
of the detector systemof the present invention; Figure 9 illustrates the
ON OFF cy€l maofingperatt ofysobnt hiey cettecl dingitheuieleotrdriigul @y 7opatadblli gur e
10 shows the relationship of the detector |oop oscillation cycles to the
crystal B3Efinatieherey dcesthay dhgpmstessdr daseeeil! erhém the Lodpctdenect or
circuit. TAI LED DESCRI, PTI ON OF THE PREFERRED EMBODI MENT: of the Turning
in detai FPtb PR Hr &SNG3 T gird 1419 IMrderaresesh® Frtducd i Vehicle has

acoor danceowi Th TReP TR I FRRY mBelThe 0 SRl R SuoptBhEer 2005 22

meter stand 2 supports two electronically operable parking neters

BRIEF DESCRIPTICON OF THE DRAWINGS

Figure 1 1is a perspective view of an inductive loop-
controlled, dual, electronically operable parking meter in
accordance with the invention;

Figure 2 is a front view of a solar energy powered inductive
loop-controlled, dual, electronically operable parking meter in
accordance with the invention, wherein the meter stand and the
ground are cut—away for clarity;

Figure 3A is a schematic diagram of the wiring system of an
inductive loop-controlled, electronically operable parking meter
system in  accordance with the invention wherein solar power 1is
employed; FIG. 3B illustrates an embodiment of the invention

wherein the solar panels are mounted on the electronic controller




4 and 6. The two inductive |oops 8 and 10 are enbedded in the pavenent in
t he parking spaces corresponding to the parking neters. sgHhRembahboggnd | ef t
i nduction |loops 8 and 10 -are connected to the right and |eft
electronically operable parking neters 4 and 6, respectively. Inductive
coils 8 and 10 each conprise several tarns of insulated wire and are each
wound to a specific si;eFEerinpter. The | oops may be shaped as round,
squar e, Bevayehalwhighc inFhprpeks mppuitedyeni 9 NIGEYs PRETFIBE BeeeHrehaadpri or
to installation,. or hey e wound w t h _a,singl ond OL.W re _usi-ng -
the saw BREYPRR 4Rl ploRRATRcad v BBrErhl e badidnd b USRI OR S pEope s
and 10  gi eusidsid GROlidelr (M8 RAl opOio €N Sparklfy
twisted pair 11 fromloop 8 connects to the electronic circuitry of

par ki ng meter <tandwilth the sébsbtpainicl2ohtealllér dmusedt theéveide par ki ng
meter 6. Parking nmeters 4 and 6 each provide electrical_ currents to the

| oops 8 and 10igunsust ciat angutnaependéay efeapr iedaPtrepifaicly rorerable

proximty of.the two i.nductive. | oogps. \Whenever a . vehi.cle enters the

B oot i CHPEK I i Liuab A CHl $hF GeEnibahed ¥ o RE: neRbF IS and

the el echronig G HGUbLY1L NeRATIdNG. T8l @he de€st aRlghes the presence of a
to

vehicle I n the Zone asgpgnedp parking neter 4. \Wenever a vehicle enters
the electricatidured @ ier gaiesk hidgaem sloaify Sthy kaneantioathel Béwladn
occurs. and the electronic circuitry in parking neter 6 establishes the

pr esenceanfelectaahiicld lynophrabnepaidsirgnagtes pad kit nBPeterageordigcey st em
may use a, sol ar energy_ power supply. systens 30 Decenber 2005 23 using a
sol ar potErD &I VRBY1ARYe a sol ar panel located either at or apart from

the el ectronigally operavl§, PALELDIILE fIAN$12 qual electronically:

operable parking meters 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




Figure 1 illustrates an electronically operable parking neter system using
solar power with a solar panel 12 |ocated apart from thg RakkbaSdist er
stand 2. Figure 2 illustrates a cut-away view of an inductive | oop
controlled el ectronically operable parking neter system The hollow

parking nmeter stand 2 contains a contraggler 14, a 12 volt dc battery 16, a

sol ar power regul ator 18, a section of conduit 20 and a steel cover 22.
Br acket Betemtstsindwn) seppporst tvioe edketteonittailycoperablerpakKinhaeteryol t
battery 16 and the solar power regulator 18, which are connected to the

steel chHveRd ©r ef Brabltpo tipstuctizve: 18APE 8 od M Ara LRsedsd® h8rint ed

circuit_board and el ectyonic. _conpone ol ar, i

el ect r R CAMRF &Bn'htbecpéﬁ Ho? (e SE 3?%‘%%&%2&? {/‘ar%(gutlr%?ggbf%gg SeE8r ar
bat t er ypf £ @tOTanal §eir 1 RAGSE AN 1GRIPsY sCANACES e8rd OcdhtedtdavdG RAkLErY
16. Simlarly the 12 vdc battery 16 is electronically connected to the

el ect r onight cand r béfierelleetridificaddyi operhbtondarki) sztenzis4f rom the
bottom "of the parking neter stand 2, through a concrete block footing 24,
i nt o theegpesiided®ar the base of the parking neter stand 2. A solar panel

12 is located on a suppqQrt post 26 apart fromthe parkj tapd 2.
The sol ar pad¥vE3ves Cg’llé(?t r%n?ﬂ‘il |13 %%‘f?ne%?né%r]tsoeoasft%g??grﬁﬁ I6%( gg

| ocat ed; at, {8 P3¢ OhnhiNaraURRAK! woRAS! £86a JPEcipNEts ik hoxr i cary be
| ocat ed bel ow gr ound. “'Insulated el ectrical wires 29 connect from the

j unct i orhdé Woop3lnaPase@paped085 Zdund hsaughe | hictsepinadn efccorfiuitheR0, to
the sol'ar power regulator 18 |ocated within the parking neter stand.
Conmuni catheninducgdvelloppadundy dre tikeefjumeti oRiBBEXtR8instroifH 9he%ect i on
of conduit 20, . ] . .
they may be wound with a single conductor wire using the saw cut in
the pavement as the form. Leads 11 and 12 from the loops 8 and 10
are twisted together to form single pairs of conducto.rs. The
twisted pair 11 'fx:-om 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. Systens



to the electronic controller 14 | ocated within the parking neter stand 2.
The wire which forns the coils 8, 10, described above, egtidmnpbasdost o the
el ectronic controllers 14 within the parking neters 4 and 6 nounted on
stand 2 via the section of conduit 20. The inductive |oops 8 and 10 are
conposed of, for exanple, .nunber 16 AMG stranded copper wire covered with
I nsulation suited for direct burial in the pavenent. The wire | eads

f eedi ng teimnad sblampdier adpply Wyl Raps B saithrl Panal el dodtidedi tRgetdier in
a helical configuration to mnimze and control the electrical field

em tted °F rapaxtheyea rtheTled eetnenyicad 1on @psrakdice PREKRPEgaReRrEtand ahed to

the parking neter,.stand 2. A netal pipe.30 extends rizontally from a
Side bf THERETE 1 ks and Slant B caL e HERy RS Refer

el ectroniealdy UIREAR ' e 1 b aked £ d of
t he verti)f:gél segrrglt %Fa?ﬁ%&ﬁ%ﬁ%i %eé%gérl%%ﬁ%e 2 shows tﬁ%albre ecsr%?ed
confi guretie Waringt wetparkesigs eters 4 and 6 attached to the neter stand 2
in the manner described. It should be evident fromthe foregoing

descri pti on . tfigurehe philkistgatesers cusedwai't v ithe Qf esenindyrtdive okpar e

~electrically, .as opposed to nechani cal | Y. activated ejther b%/ sol ar__ener gy,
battery C‘HB%;@P&P ORI ICRONY a OREFASISUFARE IS B LEnbPAAETdNn of T4 |

three Rt éz.gj Egkﬁ%&gi,&e@erpgmd szﬁgng@ﬁyAC@An&%%@&! 2R, o 16M¢680 ac

Decenber arking neters o € present invention represents a
si gni fi aadtitergepal tallR1bOPbIEL fiudhtyse19f IReRanbaabt \cor@aiat 2d fpat ki ng

nmeters. The features and advantages of electrically operated parking neters
wi | | beconstemr ecangidelit . Brackets (not shown) support the electronic
controller 14, the 12-volt battery 16 and the solar power regulator
18, which are connected to the stgel cover. Preferably, the
electronic controller 14 comprises a printed circuit board and
electronic components.

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 01;‘ 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 paficing meter stand 2. The solar panel 12 ist electronical.ly
~ connected to a jﬁnction box 28 16cated 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,



fromthe followi ng description of the electronically operable parking neter
systemof the invention. Figure 3A is a schematic di agrapREmbRedds i g
system of the induction |oop controlled electronically operated parking
meter . system Inductive |loop 8 connects to the electronic controller 14
within the parking neter stand 2 to tepginals 100B of a termnal strip 32.
A separate inductive |loop 10 connects to the electronic controller 14

Wi thin tha-deikicRg #@&itelons b&ndonduito 2eer konthe k2B pbwet heegudatiomahsstri p
32. Inductive |loops 8 and 10 formtwo separate inductive sensor |oops, as
descri bekbcatmde wiftbinusbewparking metert $eandal I%%NJ-FGFF@B ﬁ&FRF n@l

t Thi dual . el ect II
ot or sy TR, Bhel GUAISR Fe: el petET e GeS cerhkR Gty v ling 10

travel hack.to t termn Ry3 h gh to
the el e(t:*irgtg}ec e(:ﬂc']i“'ntt-'?“c)) ?ergﬁﬁé’;@'l ur é%g%%ﬁg\%g ﬁ%@gﬁcﬁ@@%%ﬁg& gnt:QFgﬁs as
woul d eXdtsdnd B.t he case of a dual electronically controlled parking neter.
The following is an explanation of the operation of the electronic

control | er 1&hendére wariichugorendilie ored 16f 81 h%: die§|§lfa'9@él akfive-hexyeprédr and
t he presence or absence of a vehicle in the g{jl ed ark| n%t gacg (1) -

When thé’r"’é’“i $onghei pkeHrpPisy eanbRo H pes ejf"ec‘f“f dole parks ng
et er, QNRHORLL 0N 5a §OVP§C§1§§€£e3&% %% %H&&H@% by de- ener gi zi ng
t he mdu& or 00p Sensor channe Wth no tine displ ayed on the

el ectroni cal ltheORRHABE Bvd A Kdtg 8 NBAE! 10 davehtShpseiat @fi, NFoar elxaaqpllag t he
I nduct or sensor | oop does
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 electricai field emitted
from the peir. 7

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 configﬁration of two parking meters 4 and 6
attached to the meter stand 2 in the manner described.

It should be evident from the foreg01nq description that the
parklng meters used with the present lnventlon are electrically, as
opposed to mechanically, activated either by soclar energy, battery
power or ac power from a mains supply, or a combination of alil

three types of electrical power. The electrical operation of the



not effect the sensor electronics nor cause any reset pulse to appear. (3)
Wien time is displayed, the correspondi ng channel is engygtdisherP0os
initiated to produce a resetting pulse for any vehicle leaving the

i nductor |oop; and at that time the 'electronically operable neter is set
to display "zero" tinme. (4) Wen no tese is displayed, the flasher output
I s activated when the presence of a vehicle is indicated in the controlled
space. (Eridhgnmnatyehi et alis fraseit! iandnthon ereésrddardaias (o igypddichine

el ectronic controller provides no signal output. The el ectronical

oper abl dleranking frrer thestmrigmyuseeof mashanigabky epergledupsr¥ingn the
preferred system the external, sol ar Banel 12 is el%ptroiicalg§ cgn ected
to a soMEteEsrt erfhe r ERPLESF 289 SAYPRLPEGS Pfie VETENHEJuIPREEPYS i s

el eotr ooy CRINSE! 19 Lhedd viB It ieldes, (FUR 1ehy dGoilaligy v 16

Is electrica connéct e erm nal I'p 32, and the termnal strip

I s el eclddsedib¥i&wyreehelei et hishiRlaak7 QPEQabF@!ﬁa&ﬁﬁhQrméﬂer Hestzal @f panel
12 may be nounted a distance fromthe electronically operable parking
nmet ers 4handnGeasior.l ustrated in Figures 1A and 2, or the solar panel 12

may be nounted between electronically operable parking neters 4 and 6 as
schemat i cal | Fig9FriidPatiedai AEPPRak b 3 agnafucds ths YH HE VEHFSROW2S array

O o2 SRGERELS" LBASkSa ) O SF Pyl s e lRegeLic, s pshgouteal |y 0
el ect r oRb e eenCONHARALLSVe 1fod s IMUIARELEANES thd Q@bcbrghi PaFduti®IREEL4 St and
2' and Supports the solar panel array 12' as shown in Figure 3B, or as
within the parking meter stand 2 to terminals 100B of a terminal
strip 32. A separate inductive loop 10 connects to the electronic
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 loopé, 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
cd‘ﬁtrol}.ed parking meter. |

- The following is an explanation of the operation of the
'electroﬁic 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




shown in Figure 3C, the solar panel. array 12" is nounted directly on top
of the parking neter stand 2" with the el ectronic contr &l dcembdr vansnt ed
within the parking neter stand 2". The placenent of the solar panel array
12 as shown in Figs 1A and 2 is best where there may be insufficient

direct sunlight to activate the solargpg@rray, such as for exanple where the

parking neter systemis |ocated on an urban street shielded by tal

bui | di ngs. However, where the electronically operable parking neters are
| ocated where there is sufficient direct sunlight, such as for exanple in
open parkjing spaces, _then the solar panel arra referablé be nount ed

to the pardmigedeb¥roarerraieing| e ALFUgtPR cgq,gggsgg HArrsds - ean

el ectronigcal | y operabl.e rking neter 4 Is e I cal ect ed
o the MR o BERE) pisBRAreRS oo icfle &AM xBniGar By PEREERLEE] bEARAEE

stand 2., HiGUr g dehddtsthdleeInkhor 1WahiiRg ORE ESRRICK ol Os&RsBIeQlbobeodd | Nt ed
circuit board 34 in an existing meter to the electronic controller 14. -

Ther e amtt eEfectwities shistly cdraeebnibe sbectavse caspnrestt epullse tto t he
printed circuit board 34 via the termnal strip 32. One wire 36 serves as

~ground. arRtsEher (W réhas i gl §isRtayesketthenceE ReERd o 2ghdlS t he

other wire 4Q relates to.vehic)e detection. Al thr W 3 nd 40
ent er tr?é’eé"lgé&fagorﬁ"c?al Wltb’pagkreéiol & r’ré’tr%éuﬁe of geste&rtgﬁah I{;'ilﬁl%(()apg%{rngaﬁ~l 2in
the met gr;RanLer Y commgr iRt Aduct®rPeesaher 2005 A8 Hhatcel eshe ontial |y

oper abl e parking neter”systemmy.-contain a printed circuit board and a

cpu Wit Rirdthensoai1pl dpiratdd aeatedis isett he paskilayg fetmr stiaad 2(4)The cpu

may. be used to nonitor and/or control operation of the electronically
oper abl &hear ko rigime is displayed, the flasher output is activated when the

. presence of a vehicle is indicated in the controlled space. (5)
When a vehicle is present and there is time displayed, the
electronic controller provides no signal output. 7

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 battery 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 distancé 'from the
electronically operable parking meters 4 and 6 as illgstrated 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 124 mounted between the electronically




funct i omentrellert 14j if nownted @ @oRndooknbight PRYKIME IEFGTt

meter systemof the invention. Figure 5 is a flow diagram which

Il lustrates communi cati ons between an el ectronically OpQﬁﬁﬁ%éémH%?Ebb§g

nmeter 4 or 6 and its.cpu. Wien a vehicle enters a parking space the-

el ectronically. operable parking neter 4 or 6 detects its presence. The

el ectronically operabl e parking- nmeter2then begins timng and notifies the

cpu of the vehicle's presence. If coins are not deposited into the neter

wi thi.n a predeterm ned period of tilde (perhaps 30-60 seconds), ‘the

el ectronically operable parking neter flashes "zero" on its LCD and alerts

the cpu as to the vehicle's presence as wetl as the tinme at which the

vehi cl e gpeirabae tperkingf knagespaae. aMhers cands ehraradapothe e¢liesgtyonke

el ectronically operable parking nmeter, the parking peter perfor three
ﬁgﬁggo?ns have

been deposited; (2) it will turn off. the f|ashi : iaQbet . and
(3) it \%qd: SEBHP%E%O‘%}B‘? \;?M"r]tﬁﬁs‘lﬁjﬁ'belaﬁﬁrﬂ?{sb% layas[ Iﬁg'gglrlnz)ﬁ{n?‘ 8?9 t:{@n’e 0!rr((a:%ni ni ng

on the rgi{[ogn' .ilnf F&Eﬁ%g g@’S a&_egogglfalyal(érpré?rﬁa{:@rlgiﬁ@s%l&ﬁmﬁ)rebmly

depositing coins meter wll alert the cpu as to the delay. Wen a

vehi cl e drea¥pSot hendphkkifg Space wbide 24 mthrenaielecononiheandtred lerhe

meter may Wi pe off any remaining tinme and notify the cpu that the parking
space i sliempuptedhwnthinetiic|parkéndi neten $nd 30 -Decenber 2005 29 parki ng
space after the time has expired, the net r.ag?% {%qgh LT Oy diyd hg LCD

and al ert th&@bepplargrent thitePSHAE PENE N8 S 5aPKI ng space after

e o T ndlY UhRLE LAGUENI e ek dach &t I0MIGEHEY to
activate the solar array, such as for example where the parking
meter system is located on an urban street shielded by tall
buildings. However, where the electronically operable parking
meters are locatedrwhere there is sufficient direct sunlight, _su’t:h
as for example in open parking spaces, then the solar panel arrays
may preferably be mounted to -the parking neter stand as illustrated
in Figures 3B and 3C.

Each electronically operable par?cing neter 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.



power supply may be sol ar energy, where a single solar 3pgRebmbsr 2s8d to
supply energy to multiple nmeters. Preferably, the solar panel may be
attached to an existing structure, such as a street |lanp, pole or a
traffic signal support post. Alternat2gely, nultiple parking neters could
receive their power froma nearby traffic signal power supply. Figure 6
illustrates power lines 46 running froman existing traffic signal power
supply 48 to nmultiple dual electronic operable parking neter systens.

Mul tiple electronically operable parking meters may be connected to a

si ngl e cpu wihehetechrardsal Ay oPR@Xdile RAFALAONHet el WRFE™c BBVe COPEALRAL each
neter and vehicle traffic at_eac arking s e. The u y, I

ot or et S PEPA TS DRRTEI Ay B ELOMT Lo RUR RO I Eod ceA e

| nf or mat -O”trﬂaa;;}‘e?{ﬂi’}.%. IRILAT 5RHACESSI NEhE ERLE mayCHETUL &R L8NRoRekY¥een the
cpu and the 1 mfor mati on processing center nmay be by-a nunber of neans,

i ncl udi RGaMore cdntkel BpEILSiAN f athe wayesroditaklgubpeFabhduphakdsgl oop
10, conprising 4 to 5 |loops of conductor, is connected by a tw sted
conduct areteai =ybRenldf tithe inveos iosci | Fagore 1%, ispi dHown HRETFMeVBAFRJ

enbodi nent of the invention oscillates at 80 §$E.tThe.fqﬂ§ti9p ngﬁge | oop
30 Decerérsigobeso wEEnpigrbions PeEelet Bt SLRETPYESECE o PabSEnce of a

vehi cl e _in, .the cj ate Ki ce (not shown), in which the
inductaﬁ@gkl% oggggpfg%%hgigﬁabgﬁg e surface, by detecting a change in
he inductanggeff§ af hfeHiRAUCtHIGRd 0OPpaFRendr epescethé @ eghircind cagdayses an

effective decrease in the inductance and the absence of
operable parking meter 4 or 6 detects its presence. The
electronically operable parking meter then bégins timing "and
notifies the c¢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 “zefo" on its LCD and alerts the cpu as to the vehicle's
preseﬁce 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 wili conﬁinuously measure and display the amount of
time rémaining on the meter. If there has been delay (more tham

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

Sy

e L



a vehicle results in an effective increase in the inductance of the

i nduct ance | oop 10. The effective change in the inductangepefentdd® 2005

"inductance | oop 10 causes a conmensurate change in the oscillating

~frequency of the |oop oscillator 16, with decreasing inductance causing an
increase in the frequency and an incregging inductance causing a decrease

in the oscillating frequency of the Iog% oscillator. By effectively

sensing the change in frequency caused by, the aforenentioned change in

i nductance, which in turn represents the presence or absence of a vehicle

in the associated parking pl ace, the |oop oscillator 16 ositivelg
i denti f i E@FHEIpsPeERcLELT Sihcertinnfbas verpired i nthee™pEeki RgYsfaeah The

20D 0SCIQLAr 140 e LION 83 2 AN il Qph"E I GF YRIIEPE RS SN L 15

that enables it topositrvely presence or absence

vehi cl e ithe pReKkaSS Gl RlLd ALKk Me SRAS Caxphit@al Croprocessor controller 18
generates serial data which is input to the electronic parking neter 22

t hrough out puMuil higkd ated@Otian ehabpecdiarcdlledt radratropackiihy mpeesble
operate in a _desired nmanner gég be nore fully described hereinafter). The
el ect r oniPRTSARRI MphedEern2p ipvapabl eindfe abeEpr | MRAdivns erfibl Bgtedne to
be purcha%%gigns CCQ{Q@”%&,@ﬂtﬁ_ ghe amopnt _o nnn%¥:%pp%%éggd i%ik%f
par ki ng fet er ?aéyéy oﬁ?c§1lf PROYDEEEnBEr *2005 i M ‘ustrated IQure 6
by the "g@ha,dromhdl | RACGRLAANES Viibh1,ACCERLEY PESCEAEHIO! rbbErsame.
Finally, the time purchased by the coin drop in electronic parking neter
22 is di epk@yeadbby, t kthe shBEpt apaél Asay | bestavtathdd Ebguare @xishiligt ance
loop 10 is connected to . .
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 opedable
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 locop 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 o©f the

invention oscillates at 80 XHz. The function of the loop

Saie




“Fi gure 10.

oscillator circuit 26 through an isolation transfornmer 28, which includes
a capacitor 30 for suppression of transients, and a tunggqbcgﬂgéqkkgr 32
connected in parallel with the secondary of isolation transfornmer 28 and
oscillator circuit 26. Gscillator circuit 26 is designed to oscillate at a
base frequency of 80 KHz, but has a wyiable rate of oscillation about

t he base frequency in accordance with the presence or absence of ‘a vehicle
in the associ ated parking space. The oscillatory output of oscillator
circuit 26 is squared by squaring circuit 34 to enable the oscillating

ot ol IGCLAERE Hice KorTheot e, Rre=Saet i pBreng?,on ol VoL reche]

oscCrillator 36 \./\?m ch provides -the

base opgrating ft t 81 Bl AP PeRBI QT iR O I lthle aRdabEMcd N
e P%%Péﬁggé'ﬁ?gﬁfﬁ%gm%?gatﬁe of thzgi Jrhlvent ion that the

el ectronig by qBebatedd nesidwg Hesak rade andy tdetasgdingl at ghanye clinthe 26 are
operated by independent dry cell batteries. Mcroprocessor_ controller 18
pr ovi desiratucBNhEEF odfutthec yigideogncepdeapi on Bie (HeESRCsctr Jy¥eRIFYS as

illustrated in Figure 9 in which the detector syster S L vated for
appr oxi RvEiey 32, §TRRCtiYRd dereRTGe "tghleeelﬁldt“‘f:ﬁ%x%fcrﬁdl% gg%%h(\és m nus

the 12.5 ns, .operating time of fhe, del 66lQeaskseBhel Dhdudtandan ofnpes t ant
: ffaet
30 Decerﬁ)é'rehéﬁgg =7 ggt %l[r:rganofe tEe ﬁvent [ gr? as it significantly reduces

t he bat ti§ldctBAVET 1&&51 Uil edTHOTe OREAVeNghahpe dat ¢beoindyattameeo P £t Hee
I nvention. This enables the battery operable up to nine to tywelve. nonths,
whi ch céingiudenabkyl saduoesathes miconeranveafeqliangg 47 thfe ogetstebiny

system fLrEeguLﬂg;C Aol o8 106p" | des. an indicat]of of N8 IRG" 3hkBBchce
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 represen.ts the
presence or absence of a vehicle in the associated parking place,
the loop oscillator 16 positively identifies the presence or
absence of a vehicle in the parking space. The 100p oscillator 16
provides signals to the microprocessor controller 18 that e_nableg
it to positively determine the presence or absence of a vehicle in
the associated .parkinq‘ space. The micfoprocessor controller 18
generates serial data which is input to the electronic parking
.meter 22 through output interface 20 to enable the electronic
'parking' meter ﬁo operate in a desired manner (to be more fully
described hereinafter). The eléctronic 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

P




the m croprocessor controller 18 and reset switch 40 enabl es the

controller to be reset as desired. The detection of the iy gs&hsser@bo@bsence
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 inductancezpf the associated |oop 10 , which in
turn causes a respective increase or decrease in the frequency of
operation of the oscillator circuit 26. The 4 MHz frequency signals from
the m croprocessor controller 18 are superinposed with the frequency of

the oscillator circuit 26 as illustrated in Figun 9. lhus.a decreasing
fr equendylustratedsin| Fagere cf rbyi thee | coiBsHF Png R A°rohger“peft'dl of
oscillation, will produce nore 4 MNMdz si ;N Mgl Rakcad
osciIIaFFSﬁPB?dt?%é%ﬁ§§qua?§F SRR SiThe Z%Q?EE%&fna? Q%Horﬁﬁl BOSgétby

oper at i @} 0L, § PSS I 318EtrGhI& Ydrk e HRRErepab] 4 i ddlaysidCbopE 06eS S Or
controller to .determne the absence of a vehicle in the associated parking

space. @Qigphaylyafor an increase in the frequency of the oscillator

circuit 26, associated with the presence of a vehicle in. the associated

parki ng spacas ilerdrageflebs Fopugeplr iigWlustassei 194 i*8n'S SPHREGECH? 1 at or
circuit 26, and a commensurate decrease i.n the. 30 De 093 334 ;ounber

of 4 MESSISNRrer (SUBETOER BATBYStna i PR ebsgar e Rart - of o RS

M CTOPT 9GEIRRL- O IGhEi 8, oS o AWl AREIRN B Gai iktBtand @ thAing
el ectronic parki ng ter 22 1o enabl'e it to function in a desired manner
(to be dgpgribed 1DIRnhuktya hiar parafiter)vidinatef espeonddary oidésblettiohat t he

present invention not be limted to the enbodi nents specifically
descri bedanbitridmat2d tand oscillator circuit 26. .
Oscillator circuit 26 is designed to oscillate at a base
freguency 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 os.cillating signal -to be accepted by microprocessor controller
18. Microprocessor controller 18 includes a 4 MHz crystal
oscillator 36 which providés 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 Aparking 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 jillustrated in Figure 9 in
which the detector system 16 is activated for approximately 12.5 ms
aﬁd inactive '("sleep time") for 2.5 seconds minus the 12.5 ms

operating time of the detector system. This is an important




i nclude any and all such nodifications and variations that woul d be

obvious to those skilled in this art. It is ny intentio ope of
the present invention should be determ ned by any and aFFiﬁgﬁgﬂgﬁéﬂ?Salents
of the various terns and structure as recited in the follow ng annexed
claims. . 30 Decenber 2005 34 CLAIMS. 35 An electronic parking neter system
conprising: an electronic parking neter for determning the tine a parking
space associ ated with the parking neter is occupied by a ‘vehicle and
receiving coins denoting desired parking time and indicating said tinme; an
inductive | oop vehicle detection. sensor |ocated to detect both the

physi calfeptusenet the ip¥entéoni as dhisdodificantly faduors thpabatHry

itti vect | ' | i ndi ' t h f: ' .
cont 1 of PEFeEGUHT i o TEh SO ToL RE e BePYBRPE Fariong nah el or
sel ectiygliy cnbiol! {09 LhEeELPCLEOPISI o PAS K &0n RS Bt aRdeiNe ROREKSD) | er

responsive to the sensor signdl; said detection sensor includes a variable
osci | | atliichi ddidiller 96Ty |dcaticeg Bhe andiatenhheduenray rardof adpodsteetdo t he
i nductance of the inductive loop for providing said signal to the

m cropr égessvr indicating the presence or absence of a vehicle in the

parking space; sai.d m croprocessor controller .i ncludi a crystal
oscil | ator b%?sﬁghéﬁ&OBpégaPFﬁﬁlﬂ?sa%%rU%FﬁEFéP9 gg Fg%egp?ﬁ%éﬁﬁééd

frequengy, glctlisariabl e pachi] el ofs ke uidscandyiBbhi 8bi 021 d2 G | ong
charge to sai arl abre oscllTator crrcult every 2.5 seconds for the
pur posecghit FERRAY iR0pk hgaoPer &t | 10 ffive@quency of said circuit :
The detection of the prese.nce 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 1obpl10 , which in turn
causes a respective increa;se 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. Thﬁs a decreasing frequency of the oscillator circuit 26,
resulting in a longer period of oscillation, will produce more 4
MHz signals in a given period of oscillation of the oscillator
circuit 26 than in the ﬁormal 80 KHz operation of the oscillator
circuit, thereby enabling the microprocessor controller to
determine the absence of a vehic;e 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




whi | e conserving power as needed for the practical application of the
technol ogy in parking control; the presence or absence ofgPBadt®iHefbog N t he
par ki ng space causing a respective decrease or increase in the inductance
of the inductive |oop and a respective commensurate increase or decrease
in the operating frequency and a respeggi ve decrease or increase in the
period of the variable oscillator circuit, thereby decreasing 30 Decenber
2005 35 QimBdiCheasivil Lhgnaushes vef colnisddlbyoshkl hbtiprpweseoriai wach
period of the variable oscillator circuit; said oscillator providing an
out put signal including said crystal oscillator pulses to said

m croprocessor controller; and  said nicrogrocess%{ con%g&!hg&aggggginposes
the signals MOCeRIBEPRIQGATIOE GAFFALY 4 80RLFP BRI OES BT 12 uufi i €8 12. 5

ms time_frame in which the variabl.e oscilJ at Il G¥I kol PustIIEG WL h
the cr ys‘f%lgbes(ﬁﬁelc fSPlﬁnglé]%”tl% Heter %Cjneéot ﬁg{a;l)jflgsenceooruabsence of a
vehicl e hdu {08 RALKLPI(EHASE debcribet! RELE OB L PaididihaTtee) . Syst em
according to claim1, "wherein said electronic parking neter further
i ncl udi ng neans f Cherépoidj Nt d@ Besdepdsthad thermigseantd 1BgeRt gh anati ne
interval for.. notifying the controller of the amount of coiFs deposi t ed;
means flr ldavitiedusastiye nekadinegteherarbiaca bty t45re T Efdi nPRY Firsaity -
time interval ; and neans for displ.aying.the a .0f s L1 0B e Bk g gL on
the net et eNg'er PaEH ai}e?‘_t‘)ch t"ﬁ’%ll% Fsgt“emszaer?r%" &llr%%lgggEtAr? electronic
parki ng JBLel, SYstepaccadhng 18 chal Mil. wheisi gy saitbrelient erat corpar ki ng
meter further including neans for signaling the controller that -a vehicle
is in thadqpe kifngnsRaeasand intvBat 160 4niulsl baveacheenivepdsi rey and taid
el ectroni c parking neter. . .

such equivalents of the various terms and structure as recited in

the following annexed claims.



4. An electronic parking nmeter systemaccording to claim3, wherein said
el ectronic parking neter further including nmeans for dgqukg&bﬁﬁgm5
notification of the controller of the depositing of <coins in the

el ectronic parking neter fromthe tinme that the detection sensor detects
the presence of a vehicle in said parkipg space. 30 December 2005 36 5. An
el ectronic parking neter systemconprising: nultiple electronic parking
nmeters, each electronic parking neter respectively determining the tine a
par ki ng spatesassociated wth the respective electronic parking neter is
occupied by a vehicle and receiving coins denoting desired parking tine
and indicating that tinme;, nultiple inductive |oop vehicle detection
sensors and edBheledsppedri RRrEiduietoe 360 F™W ERTRY @8t ecti on sensor bei ng
| ocated to detect bq}h thed§£x§ical [ esence or.@bsence Oﬂjﬁ vehicle in
said respective parkiRg*Sp and e '??in§°£ r eSpedrve? si'gital “*'aditati ve
ther eof ; paUki APl SodBLTLRLEEESOMw LNt F1Rd | B SsingaGRePNELObLEpRAI NG a
coupled to a correspondi ng sensor and a correspondi ng el ectronic parking
nmet er fowvebétkest avdl yrezwiving | icogneaclensitéotr adesc rpdr largingettedmeanshdach
controller responsive to a respective sensor signal; each electronic
par ki ng ABEEFaGi €atfnki®S/me provi ded upon paynent with a vehicle |

occupyi ng sai d,spage éf%eoH%%E“vghiéféxﬁeégﬁ%ﬁgk BEnééfﬁiJéAtégcQBdQQEféeM th
t he amount of payneﬁ%, eac ai el ectroni ¢ parking nmeter decrenenting the
i ndi cat edoth MBie SHyGicant poddBicel Birt bBbéZdN DSl FeBl €LL riONiIsGipapkiROTEL €r

to zero when the correspondi ng sensor signals the corresponding -
space and emitting a respective signal indicative thereof;
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a microprocessor contreoller coupled to the sensor and the
electronic parking meter for selectively controlling the electronic
parking meter and the controller responsive to the éensor signal;

said detection sensor includes a variable oscillator circuit
oscillating at a base frequency and responsive to the inductance of
the inductive loop for providing said signal to the microprocessor
indicating the presence or absence of a vehicle in the parking
space;

said microprocessor controller including a crystal oscillator
pulses and operating at approximately 50 times the base frequency
of the wvariable oscillator circult and initiating a 12.5ms long
charge to said wvariable oscillator circuit every 2.5 seceonds for
the purpose of measuring the operating frequency of said circuit
_while conserving power as needed for the practical application of
the technology in parking control;

the presence or absence of a wvehicle in the parking space
causing a respéctive decrease or increase in the inductance of the
inductive loop and a respective commensurate increase or decrease
in the operating frequency and a respective decrease or increase in

the period of the wvariable oscillator circuit, thereby decreasing




controller that a vehicle no | onger occupies the corresponding parking
space of the associated nmeter; said detection sensor inghyfes,geraigsabl e
oscillator circuit OSC|IIat|ng at a base frequency and responsive to the
i nductance of the inductive |oop for providing said signals to the

m croprocessor indicating the presencg or absence of a vehicle in the
parking space; said m croprocessor co ?roller i ncluding a crystal
oscillator pulses and operating at approximately 50 tines the base

fr equenc)éﬁ&ri%&%@@bﬁ? 2805 et tde ¥aydahl ecasiillakatorpiskgUi fn adskn

initiating a 12.5nms [on charge to said variable oscillator circuit every
2.5 secomgsiédrof tthe p@mpﬁée obfcikbsian wgrehetioperati ng frequency of said
circuit while conserving power as_needed for the practical _application of

t he technol ogyatd ﬁéFRH"@t%nPF%‘fldJ’tWe e SBRRE oplapRendBobfdindetiid e in
the parKki, 995?%{%§01?§%§$P%u§segsp<?c§ d¥€ 9868 sQbr! DG ER38 LD LiE

i nduct ance” o uctirve OOp an a respective conmensurate 1 ncrease or

decrease in thedopeiatdpigchbEeqrensyntvyd 1arr esppetinRs@8Cr @ase Ghghdly ease
in the period of the variable oscillator circuit, thereby decreasing or
i ncreasi ﬁgcehweedwuﬁnm toe mayéralale oswiilllator pitedd iduréagheapkridd ofs t he

vari abl e OSC|%Fanr %ng sai d OSC|IIatgg grOV|d|n? put S|qggl
i ncl udi n§*8%i T2 y8t § GMEl Xpbi AR S8ETEH Y FiACE Bpjr%c‘g%(gﬁ wi
control | gp. apg:Said T £1.Q QASIQr + GORLEOlriGk %HQ%M‘&%Q&%S okhgpsighal s
received fromthe variable OSCI||at0r circurt during each 12.5 nms tine
frame inoghacreHiitevan i @a@gchy|ladie.circuit is charged with the crystal
oscillator pulses to determ ne the presence or absence
2. An electronic parking meter system according to claim 1,
wherein said electronic parking meter further -including means for
counting coins deposited therein and setting a time interval for
notifying the contrcller of the amount of coins deposited; means
for continuously measuring the amount of time remaining in said

time interval; and means for displaying the amount of time

remaining on the meter and flashing “zero” to indicate “zero” time.

3. An electronic parking meter system accoxding to claim 1,
wherein said electronic parking meter further including means for
signaling the controller that a vehicle is in the parking space and

that no coins have been deposited 1n the electronic parking meter.

4. An electronic parking meter system according. to claim 3,
wherein said electronic parking meter further including means for
' delaying the notification of the controllér of the depositing of
coins 1n the electronic parking meter from .the time that the
detection sensor detecﬁs the presence of a vehicle in said parking

space.



of a vehicle in the parking space. 6. An electronic parking neter system
according to claim5, wherein said electronic parking t I

i ncluding nmeans for counting coins deposited therein a@ LZ‘%%EW%@SH me
interval in accordance with the anmount of coins deposited; neans for
notifying the corresponding mcropr oc$gsor controller of the anount of
coins deposited; neans for continuously neasuring the anmount of tine
remaining in said tine interval; and neans for displaying the anmount of
tinme remsini ngnosléderditepasitthd hdgbi NGysARIO comp ALl iGRf:e "zero” tine. 30
Decenber 2005 38 7. An electronic parking neter systemaccording to claim
5, wherein sabit@blect ebritooparkivagkieg eretensthetadmceladitngnieansrkiong
signaling the controller that a vehicle is in the parking space and that
no coi nsg"ﬁ593é bEHT e POSY t SAGIOABI RSt @ ParKing ﬁ%i‘%erp.asgPCAﬁted

el ect roni G parki.n . SYSt [ | Al » 1 WL gl
el ect ron?gtgartéiengré;%egﬁl?%rteﬁgféfg%g%dpgaﬁ%eg;ngé%g lael af?gge?hgg a

noti fi cavedlcDd thae cadeiobihgr wfinsheiddeposyt idigiekd GoimSngn di@ and

el ectronic parking neter fromthe time that the detection sensor detects
t he preséndecafing GBAkLctand:n said parking space. 9. An el ectronic parking

meter conprising:, multiple electronic parking neters, each el ectroni
parking net eF‘u%—er@ectjr $SF1d&t 5FPni % 11?58 %ieﬁﬁcgl%%r RFNY SpatE aS3Tti at ed
Wi th the -£espaGhieY 8 n8hECIFONISpPRLKI NG HREEE]Sh QGGUBeHe Yy ocYBByCl$ and
recei ving coins denoting desired parking tinme and indicating that tine;
mul ti pl edenelttcthord [thep phebicie weiseatbonrsensaice afl cachicle in said
| respective parking space and emitting a respective signal
indicative thereof;
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 each controller responsive to a respective sensor signal;‘
éach 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 time;
said controller initializing said electronic parking meter to
zero when the corresponding sensor signals the corresponding
controller that a vehicle no 1longer occupies lthe corresponding
parking space of the associated meter; .
said detection sensor includes a variable oscillator circuilt
oscillating at a base freéuency and responsive to the inductance of
the inductive loop for providing saild signals to the microprocessor
indicating the presence or absence of a wvehicle in the parking
space;
said microprocessor controller including a crystal oscillator

pulses and operating at approximately 50 times the base frequency



respective inductive |oop vehicle detection sensor |ocated to detect both
t he physi cal presence or absence of a vehicle in a res%cﬁéc\éﬁ]bgﬁﬁdfdém
space and emtting a signal indicative thereof; mnultiple mcroprocessor
controllers, each controller being coupled to a correspondi ng sensor and a
correspondi ng el ectronic parking nete?7for selectively controlling each
el ectronic parking neter and each confroller responsive to a respective
sensor signal; a CPU coupled to each electronic parking neter for data

t ransn ssifortheeafdtriabeet beBk L1 K NG diBEelandndinGat kBgnd | 8 1p1 6 degngipon
paynment with a vehicle occupying said space to obtain a fixed 30 Decenber
2005 39 sheuae o thhe varbdder devdélatoh chemdﬂouwmraf2péy@enpnd%aé%msaid
electronlg parkln nmet er decrenentln%$@he indicated time; eag

control | &P°i RIUEPEFT zPhg™8artf ‘Wde (P ForPETBAFKT nb™ S HHENEY 05 2&t \ﬁﬁéﬁu’c%e
correspopgli ng é&‘i@é’rrm%'gQ nal.s -t he n&é’&erc?%‘}“ddh%g p‘?:%fc{?él elpdhNahe fo e@f cle

no | onger occupi es correspondi ng parking space o associ at ed
eIectronmﬁepaé$hﬂulogyehﬁrpaﬁﬁmnd deteetli;on sensor |ncludes a variable
oscillator circuit oscillating at a base frequency and responsive to the
i nduct ance of theh@rieadneti o8 kbspndoropr svivehagleaid @gnﬂagk@@gtﬁéace

di cat th b icle i h
par ki hg_ CEPALES S TIEALET Upr Bsear Bont POTIHF Melc0ni UL Gryet BF The

osci | | at @hauRf LANCI NG, RIHSES ARMe LPEFAT & Alghels uBRPE OXhIBIBLY 020 delcPBSsd he
base frequency of the variable oscillator circuit and initiating a 12.5ns
| ong changethe® smrdtiali abd@iensgi hhAtDrreGpeetite eleirgaleSor increase in
the period of the variable oscillator circuit, thereby decreasing
or increasing the number of c¢rystal oscillator pulses in each
period of the variable oscillator circuit;
said oscillator providing an output signal including said
crystal oscillator pulses to said microprocessor controller; and
salid microprocessor controller superimposes the signals
received from the variable oscillator circuit during each 12.5 ms
time frame in which the variable oscillator circuit is charged with

the crystal oscillator pulses to determine the presence or absence

of a vehicle in the parking space.

6. An electronic parking meter system according to c¢laim 5,
wherein said electronic parking meter further including means for
counting coins deposited therein and setting a time iﬁterval in
accordance with the amount of coiﬁs.deposited; means for notifying
the corresponding microprocessor controller of the amount of coins
deposited; means for continuously measufing the amount of time
remaining in said time interval; .and means for displaying the
amount of time remaining on the meter and flashing ™“zero” to

indicate “zero” time.



seconds for the purpose of nmeasuring the operating frequency of said
circuit while conserving power as needed for the practi %'Dec%ﬂ@&ﬁﬁéd on of
the technol ogy in parking control; the presence or absence of a vehicle in
t he parking space causing a respective decrease or increase in the

i nductance of the inductive |oop and ggrespective comrensurate increase or
decrease in the operating frequency ang a respective decrease or increase
in the period of the variable oscillator circuit, thereby decreasing or

i ncreasi Mg t hennustherrohier yatralin®sGeltbat asyspuhsesdodengh topesiLich of, t he
variable oscillator circuit; said oscillator providing an output signal

i ncl udi nghsapdn seid seldctgseis| paorinuimdert gushher merlopiiogessons for

troller; d id m t.roll [ t he si I
T ecei ved FEBH 16 Pr FABHEO S FRator CHTEUR Lfir] TGoeRERCIE SEREeaET
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charged with the crystal oscillator pulses to determne the presence or
absence of a vehicle in the parking space. 10. An el ectronic parking neter
system according to claim9, wherein said electronic parking neter further
i ncl udi n§-neafd forectEoDht i RGLELLRS "GEPBsiAEGRhacerhdand $6t tFhgta i ne

interval _in accorq§n e with.the gmount %f c%in deposi.ted; neans for
. oW e{ In sald eléctronic.parking meter r heﬁ incl lPH means Tror
noti fying e corresponding m Croprocessor controller o e anount “of

coins deRros|imfl tHeas iffitaBOB) | BHOURL Y cORBSINIRY otfheqh@rr%%bs@hﬁé n&f
remaining in sard tinme interval; and neans for displaying the anmount of
ti me renmechnsg ion the asbécerranid fpastingg Maero” fiaon thedi cde "Zerto"tiie ne.
11. An el ectronic parking nmeter system according to claim9, )
detection sensor detects the presence of a vehicle in said parking

space.

9. An electronic parking meter comprising:

multiple electronic parking meters, each electronic parking
meter respectively determining the time a parking space associated
with the respective electronic parking meter is occupiéd. by a
vehicle and receiving coins denoting desired parking time and
indicating that time;

multiple inductive loop vehicle detection sensors and each
respective inductive loop vehicle detection sensor located to
detect both the physical presence or absence of a wvehicle in a
respective parking space and emitting a signal indicative thereof;

multiple microprocessor controllers, each controiler being
coupled to a corresponding sensor and a corresponding electronic
parking meter for selectively contrelling each electrenic parking
meter and each contrcller responsive to a respective sensor signal;

a CPU coupled to each electronic parking meter for data
transmission;

each electronic parking meter indicating time provided upon

payment with a vehicle occupying said space to obtain a fixed




wherein said electronic parking meter further including nmeans for
signaling the controller that a vehicle is in the parki t hat
no coi ns have been deposited in the el ectronic parking 2§%§$§§@§§3§%5

el ectroni c parking neter systemaccording to claim1l, wherein said

el ectroni c parking neter further inclug%ng means for delaying the
notification of the controller of the positing of coins in the |
el ectronic parking neter fromthe tine that the detection sensor detects §
the presengenofof MeRi Ghe abBo @it @i khNehe SPRABL 3. pAyaipoResh 9fidn
el ectronic parking neter system conprising: an inductive |oop vehicle

l
det ecti orlsehsorid peakedy teet@et detrduintinbetiphyisiddahtpd esiance or absence of |
a vehicle in said parkin space and emtting a respective sjgnal
i ndi cative t h&RERT ;S Re BedeRberiBFosl 431 5N dgeif veHe65p R BNpPREMRF a 1
wi ndi ng qf veral | S d o] f..the qQt X r uring
t he seve?ﬁFEFoogg tggg?esg?gg ?ﬁg agfg%ggﬁﬁg%%gti%ﬁggértﬂgﬁaﬁﬁ%fngagﬁd |
mai nt ai n cbliee sp@AhgOWRItrol i epMehhe W nednigl et heo WMLBEEY betng Lbadsled in J
t he parking space; and the respective ends of the w nding being tw sted
Wi th resgecrespanding anekhes tbacedafethheagbeciatial feldarrehfiecesrbing he |
wi nding; an electronic parking neter for determning the tinme a parking
space as¥5EPhted with the respective el ectronic parking mneter is occupied
by @ vehi cle apdarGEEloing Gahas; IeAOHIdE desiaedy1Pabking o 2Rthi ¢

indicating said tine; a mcroprocessor controller coupled to the sensor and

the el eesedniaripal ktng wadierfragdefi€gaind fgsphesivespecthy eirsdughahcé ram
sai d inductive loop and indicative of the physical presence or absence of
a vehi cl EheotndiEitdyei vedy fonproviding thédepegralonite the microprocessor

indicating the presence or absence of a vehicle in the parking
space;

said microprocessor controller including a crystal cscillator
producing pulses and operating at approximately 50 times the base
freguency of the wvariable oscillator circuit and initiating a
12.5ms long charge to said variable oscillator c¢ircuit every 2.5
seconds for the purpose of measuring the operating frequency of

said circuit while conserving power as needed for the practical

application of the technology in parking control;
the presence or absence of a wvehicle in the parking space

causing a respective decrease or increase in the inductance of the

inductive loop and a respective commensurate increase or decrease
in the operating frequency and a respective decrease or increase in
the period of the wvariable oscillator circuit, thereby decreasing
or increasing the number of crystal oscillator pulses inh each
period of the variable oscillator circuit;

said oscillator providing an output signal including said
crystal oscillator pulses to said microprocessor controller; and

said microprocessor controller superimposes the signals

received from the variable oscillator circuit during each 12.5 ms



parking neter; and said detection sensor includes a variable oscillator
circuit oscillating at a base frequency and responS|veSEQkaﬁbépgﬁﬁtance
of the inductive loop for providing said signhals to the mcroprocessor
for indicating the presence or absence of vehicle in the parking space;
said mcroprocessor controller including a crystal oscillator producing
pul ses and operating at approximtely % tinmes the base frequency of the
variable oscillator circuit and initiating a 12.5ns |ong charge to said

vari abl e t@fei EF O nClhCHh trIRV QLY idhbe SRAANDSoF OFi AN tPYE RASE Rl ABASUri Ng
t he operating frequency of said circuit while conserving power as needed

for the phactrystal appliiltatoorpufsetshéot dehenohiogy the paekémyp cantbeknct he
presence or absence of a vehicle in the parking space causing a respective
decr ease % 3 FEth¢dSe IPnthHPIANEL RS -of the inductive loop and a
respective commensurate increase or decrease 30 Decenber 2005 42 in the
operating frequency and a respective decrease or increase in the period of

the variable @acidlctft@bnell @dirking hekeby deGEeasidttor@ing Nebeasidich t He
nunber of crystal oscillator pulses in each period of the variable

osci | | at oheceirusaid salicttoopit| peoriny ondtdirnduahheut putlusiigoamepns| &elf ng
said crystal, K oscil]ator pulses to said m croprocessor controller; apd

sai d nicF8B?BEE%56?I%bn??_ %ﬁ%ﬁdsﬁﬁéF?h%o§8§ FﬁEté?%nél§1P%céfg%ﬁvf%oﬁ?the
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t o det er thBecthte JPRILAGEMDEr ANBEBESor Odori N2hee! €F1 fhd henddatkbigcspace.
deposited; means for continuously measuring the amount of time
remaining in said time interval; and means for displaying the

amount of time remaining on the meter and flashing “zero” to

indicate “zero” time.

11. An electronic parking meter system according to claim 9,
wherein said electronic parking meter further including means for
signaling the contreller that a wvehicle is in the parking space and

that no coins have been deposited in the electronic parking meter.

12. An electronic parking meter system according to claim 11,
wherein said electronic parking meter further including means for
delaying the notification of the controller of the depositing of
coins in the electronic parking meter from the time. that the
detection sensor detects the presence of a wvehicle in said parking

space.

13. A component of an electronic parking meter system, comprising:
an inductive loop vehicle detection sensor located to detect
both the physical presence or absence of a vehicle in said parking

space and emitting a respective signal' indicative thereof; the




14. A component of an electronic parking neter system conprising: an

i nductive vehicle detection sensor |ocated to detect botdyhhe nayshes!
presence or absence of a vehicle in said parking space and emtting a
respective signal indicative thereof; an electronic parking neter for
determining the time a parking space gﬁsociated'mﬁth the electronic
parking nmeter is occupied by a vehicle and receiving coins denoting
desired parking time and indicating said time; a mcroprocessor controller

coupl ed tiagtbei SENEVp AMptDeinE! LGHIRNANG PET KbRgri®t BopandoliRgebYE Nen t he.
respective signal indicative of the presence or absence of a vehicle for
sel ecti véby ofohtte otthiarg mhene| oot rseeucipar kingavetret ; lesad womtresktes
initializing said electronic parking nmeter to zero when the, sensor

si gnal s {HE 2T AUtEPtRHAR R1vERP YR HRS PEAGRI YA hpRe T 3gaPRFRYE
Space, SQerd%@%Eifoln??”wé m'fﬂfdi‘l’lgye%ei‘n%a&h@e%%d%ﬁ! Hat e(r]&'nrcgg%ce;
oscillating at a base frequency and responsive to the Inductance the

i nduct i vanto@pef oesprdniivel Bgdsabd sh@nalsding thendl erDRLaESAr r3fpdecenber
2005 43 indicating the presence or absence of a vehicle in the parking
space; sé&Pdont crrpphecetsoreduont ot | eredtméculi vy afdegss 2L dbei Windiovy:

produci ng pul ses d operating at approximtely 50 tines the base
frequency of fhe %i%qyﬁgpéco§%%hﬁ¥ﬁﬁorB%???JHEPrangﬁﬁﬁﬁ?lﬁﬁﬁgeH%EEoFlﬂBséﬁce of

a vehicl g bR tdesPki DgsSPAGL %uﬁfl Ngh@ LESPaGliiLe HRCKeARE. OLal-REfFASE

in the inductance of the 1nductive |oop and a respective conmensurate
i ncreasemeteflecy eas@pied Hhe @pRialé nghd reguentyy avdna aespeitiy vesdeed ease
or 1 ncrease I n

parking time and indicating said time;

a microprocessor controller coupled to the sensor and the
electronic parking meter and recelving the respective signal from
saild inductive loop and indicative of the physical presence or
absence of a wvehicle for selectively controlling -the electronic
parking meter; and

said detection sensor includes a variable oscillator circuit
oscillating at a base frequency and responsive to the inductance of
the inductive loop for providing said signals to the microprocessor
for indicating the presence or absence of vehicle in the parking
space;

said microprocessor controller including a crystal oscillator
producing pulses and operating at approximately 50 times the base
frequency of the variable oscillator circuit and initiating a
12.5ms long charge to said wvariable oscillator circuit every 2.5
seconds for the purpose of measuring the operating frequency of
sald circuit while conserving power as needed for the practical
application of the technology in parking control;

the presence or absence of a vehicle in the parking space
causing a respective decrease or increase in the inductance of the

inductive loop and a respective commensurate increase or decrease



the period of the variable oscillator circuit, thereby decreasing or

i ncreasing the number of crystal oscillator pulses in eagh.ReLLPsh@R! the
variable oscillator circuit; said oscillator providing an output signal
including said crystal oscillator pulses to said mcroprocessor
controller; and said m croprocessor copt roll er superinposes the signals
received fromthe variable oscillator Circuit during each 12.5 ns tine
frame in which the variable oscillator circuit is charged with the crystal

oscill atah pHéSqferbeidgt SFdthRRcYhendr£SRReecOIvaARERRE8se 0dr ainkeBbsé i N the
par ki ng space. 15. The conponent of an electronic parking neter of claim

14, whetéenpsaied cohttied |earigbhenbzesl bvwer dapsiuhpt tierdhy decreasiny zi ng
the sensor in response to no tinme displayed on the electronic parkin
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on the electronic parking neter to prevent the sensor fromgenerating a
fal se out put whid bBeiendtor Opr&eREMGUr&n Obutputyebighel f Lap tdihgoaskidg
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fromsaid sensor indicating the presence of a vehicle and a signal om
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the crystal oscillator pulses to determine the presence or absence

of a vehicle in the parking space.

14. A component of an electronic parking meter system, comprising:

an inductive vehicle detection sensor located to detect both
the physical presence or absence of a vehicle in said parking space
and emitting a respective signal indicative thereof;

an electronic parkiﬁg 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 time;

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 éelectively
controlling the electronic parking meter;

said controller initializing said electronic parking meter to
Zzero when the sensor signals the controller that a wvehicle no
‘longer occupies the parking space;

said detection sensor includes a variable oscillator circuit
oscillating at a base frequency and responsive to the inductance of

the inductive loop for providing said signals to the microprocessor




present signal. 19. The conponent of an el ectronic parking nmeter system of
claim 15, wherein said controller de-energizes the sensofymhddhgar 2bhsre

di spl ayed on the electronic parking neter to prevent the sensor ?rom
generating a false output with the entry or departure of a vehicle from

t he parking space. 20. The conponent of,,an el ectronic parking neter system
of claim 19, wherein said mcroprocessor controller causes the electronic
parking nmeter to emt a flashing signal regardl ess of the presence or

absence ghdac¥ehid! end Nptbgear ki Ndaspare 4. aTheneempongnthef pakking

el ectronic. parking nmeter systemof claim 20, wherein said controller in
response speca’ signal fromsaid sensor indicating the presence of a vehicle
and a signal fromsaid electronic parking neter that tine js dLsEIa ed
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initializes sal Ing~ neter to zero the sensor signals
t he cont rrekb@éndhatir ahvehdfladlendstiNgaroceupies anle par ki ng space. 23.

The conponent of an electronic parking neter of claim20, wherein said
control | er ni #hai rasspoger octonbanapts onf by dehicher gahnzithg theksensopata
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el ectronic parking neter to prevent the sensor fromgenerating a false
out put wihhth&eomraty ngr feepainicyr endfa arespective decrease or increase in
the period of the variable oscillator circuit, thereby decreasing
or increasing the number of crystal oscillator pulses in each
period of the variable oscillator circuit;
said oscillator providing an output signal including said
crystal oscillator pulises to said microprocessor contreller; and
said microprocessor controller superimposes the signals
received from the variable oscillator circuit during each 12.5 ms
time frame in which the variable oscillator circuit is charged with

the crystal oscillator pulses to determine the presence or absence

of a vehicle in the parking space.

15. The component of an electronic parking meter of claim 14,
wherein said controller minimizes power consumption by de-
energizing the sensor in response to no time displayed on the

electronic parking meter.

16. The component of an electronic parking meter system of claim
14, 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.



vehicle fromthe parking space. 25. .-The conponent of an el ectronic parking
meter systemof claim 20, wherein said controller causegdhe Bpsédoni c
parking meter to emt a flashing signal regardl ess of the presence or
absence of a vehicle in the parking space. 26. The conponent of an

el ectroni c parking neter system of clah?1 15, wherein said controller in
response to a signal fromsaid sensor indicating the presence of a vehicle
and a signal fromsaid electronic parking neter that tine is displayed
generates a vehicle present signal., 27. The conponent of an electronic
parking neter of claim?22, wherein said mnimzes power consunption by
de- ener gitZi ng Thhec@@ Dereniodr aR00bedifrggns @arking espmrsesystemoof | akaim

di spl ayed on the el ectronic parking neter. 28. The conmponent of an
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meter to prevent t from generating a se output wt entry

or departwehecnd ia tuehpLtignkr epadde parking space. 29. The conponent of an
el ectronic parking neter systemof claim 24, wherein said controller
causes the electronic parking neter to emt a flashing signal regardl ess

of the p gsen or absence of a ehicle in tge ar ki ng zpace. go. The
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presence of a vehicle and a signal fromsafd eléctronic parking meter that
time is despbnygdiigapenqtes: dreebhed eof a vehicle and a signal from said

electronic parking meter that time is displaved generates a vehicle

present signal.

19. The component of an electronic parking meter system of claim
15, wherein said controller de-energizes the sensor with no time
displayed on the electronic parking meter to prevent the sensor
from g¢generating a false output with the entry or departuie of a

vehicle from the parking space.

20. The component of an electronic parking meter system of claim
19, wherein said microprocessor controller causes the electronic
parking meter to emit a flashing signal regardless of the presence

or absence of a vehicle in the parking space.

21. The component of an electronic parking meter system of claim
20, wherein said controiler 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.




present signal. ABSTRACT ELECTRONI C PARKI NG METER SYSTEM An el ectronic

parking neter system conprising: nultiple electronic Q@qgk% gf%&ﬁ§ each
W he

respectively. determning the time a parking space assocl a

respective electronic parking neter is occupied by a vehicle and receiving
coins denoting desired parking tine ang indicating said tine; multiple

i nductive | oop vehicle detection senso and each respective inductive

| oop vehicle detection sensor being |ocated to detect both the physical
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emtting a respective signal indicative thereof; nultiple mcroprocessor

control | ébs, wackisoseidl lcentrbélery c¢oifpladd zee @adgr relspemdnng penkorg and a
correspondi g el ectronjc parking neter faor selectlvelﬁ controlling each
tBar ge
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upon paynent icle o cupy| g Sard space to obtain a fixed anount
of tinme in accordance with, the amount of paynent, each said electronic
parking neter decrenenting the indicated time; and said controller
initialiZ2Png Faedcelperewni ef pankisigctnenier parkigro wHeEr tde ebrimespondi ng
sensor signals . e .
wherein sald controller minimizes power consumption by de-
energizing the sensor in response to no time displayed on the

electronic parking meter.

24, The component of an electronic parking meter system of claim
20, wherein said controller de-energizes the sensor with no time
displayed on the electronic parking meter to prevent thé sensor
from generating a false output with the entry or departure of a

vehicle from the parking space.

25. The component of an electronic parking meter system of claim
20, 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.

26. The component of an electronic parking meter system of claim
15, 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.

27. The component of an electronic parking meter of claim 22,

wherein said minimizes power consumption by de-energizing the




t he cofresponding controller that a vehicle no | onger occupies the
correspondi ng parking space of the associated neter. KyBYEmber 2005
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sensor in response to no time displayed on the electronic parking

meter.

28. The component of an electronic parking meter system of claim
23, wherein said controller de-energizes the sensor ﬁith 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.

29. The component of an electronic parking meter system of claim
24, 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.

30. The component of an electronic parking meter system cof claim
23, wherein said controller in response to a signai from said
senscr indicating the presence of a vehicle and a signal from said
electronic parking meter that time is displayed generates a vehicle

present signal.





