-1-_ Metering devices and nmagnetic cards for use with such devices. This
|nvent|on relates to netering devices, for exanple vehicle parking neters,
and to rmagnetic cards for use with such devices. In particular, this
|nventfon relates t6 such 5 devices for use with an el ongate card havi ng
magneti c data di.sposed al ong a | engthwi se extending strip of the card, in
which a first sensor and a shutter are |ocated behind an openygg

front of the device and in which card processing means |nclud¢ﬁgJ§330hEr
sensors, card 10 drive nmeans and a nagnetic data processing head are

| ocated al ong a card transport path behind the shutter. In an operation of

the device a card is manually inserted into the device through the opening,:

and, if_the first sensor detects that it is an authorised card, the shutter
opens-gm: and then when the card has been further manually inserted for a
certaindistance it is engaged and noved by the card drive neans past the
magnetic data processing head in cooperation with the further sensors.

The first sensor, shutter, further sensors, card drive nmeans and nagnetic
20 data processing head in such devices will be electrically operated. It
is necessary for an operating circuit for the first sensor to continuously
use current when a card is not in the device and it is necessary for
further operating -2- circuits for the_shutter, further sensors, card
drive nmeans and nmagnetic data processing héad to use current in an enabl ed
state of those further operating circuits prior to their actual operation.

5 I f metering devices as described above are | ocated near to a nains
el éetfricity supply then it will usually be convenient to operate themfrom
t hat supply. However, tMetering deyiicest pods megnesdehcardsr fog deei wéth

for exanple where the devices are vehlcEE_EaEELﬂg_qpters where it

This invention relates to metering devices, for
example vehicle pafking meters, and to magnetic cards for
use with such devices. _

. In particular, this 1nvention relates to such
5 devices for use with an elongate card having magnetic
data disposed along a,lengthwise.extending strip of the
card, in which a first sensor and a shutter are located
behind an opening in the front of the device and in which
card processing means including further sensofs, card
U 10 drive means and a magnetic data processing head are located
along a card transport path behind the shutter. In an
operation of the device a card is manually inserted into
the device-through the opening, and, if the first sensor
detects that_it'is an authorised card, the shutter opens
15 and then when,the card haspbeen further manually inserted
for a certain distance it is engaged and moved by the
; ' card drive means past the magnetic data processing'head in
cooperation with the further sensors. The first sensor,
shutter, further sensors, card drive means and magnetic
20 data processing head in such devices will be electrically
operated. It is necessary for an operating clrcuit for the
first sensor to continuously use current when a card is
not in the device and it is necessary for further operating

o6



10 woul d be nore convenient to have them battery operated. A problem then,
arises as to the effect on battery life of the use of curg-gent by the
above-descri bed operating circuits if any of themare enabled for a 3
significant length of tinme in addition to that which is strictly 15
required. A particular instance m?@re battery life could be drastically
~reduced would be if the device opéffates to allow manual insertion of a card
past t ld refuittiserfon fthehishuliiergt ifor theabises soire ,opgardt dngvei rcuits for the

furt heesolis Uy oAb id Udih AResdBd HRGRCC W3l BuPEGRESTANG 20 head

of the ca pr.ocess means an there is then a ongﬁ elay in which the

user f&n §nta(P]@rS‘ntﬁttﬁ}'ee r%fnt%°§%§é‘r"tt|h6ﬁ gPerRd ing ¢irsutfdposi ti on where

t he cam&ﬂaﬂytdxﬂﬂﬁﬂngdaﬁuui\Uﬂéra&agmate to nove the card and process_its
magneti c dat t he égventlon IS g V|de a batpery
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nagnetlc along I 'engt mnse eénding stri the eard,

i n whi @ea apdicatd ansh ity suald nehening dﬁ€5ﬁ§3uaﬁGPc&FémBﬂéceSS|ng nmeans

are | 0GAHe® ithd hdviddierarad Gi&hi&:lf‘earp@tildi%lgsﬂ{éftfer@a,t whle@li A4 an opening in
front .of the device and are .co ect%gﬁ % spective % %ratlng circuits
;B bat §
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corrprl si ng car dpsehienrt herarer i ser disdrtiovéhee@femtd on bagteryc dat a
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t he processing and control rCU|t the o r the
magnet |Qirwisﬁ&1g-fh@aw afe fdtﬁﬂ |&ﬂﬂ)_t?§la;b1@¢amo€d aarsdan isanéw current,

whi ch t1he JReTAt it | i Wd L f1dn tHe chiaw! wielmea@s s%rxuicttlw card pro- 5
ceSS|n neans are di sabl ed when such a %%F a&p in t dev e and use a
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CIFCUItbeIdrastically reduced would be if the device operates to
allow manual insertion of a card past the shutter, if this
operation enables the operating circuits for the further
sensors, card driving means, and magnetic daﬁa processing

20 head of the'card processing means and if there is then a
long delay in which the user faiis to continue manual
insertion of the card'to theposition where the card pro-
cessing means will operate to move the card and process -
its magnetic data. _
25 An object of the invention is to provide a battery o’/
operated metering device in which the reduction of battery
life by the effects just deseribed is substantially avoided.
According to the invention there is provided a metering
device for use with an elongate card having magnetic data
30 disposed along a lengthwise'extending strip of the card, in
which a magnetic sensing head, shutter means, and card
processing means are located in that order along a card
transport path behind an:opening in the front of the device
and are connected via respective operating circuits to a
35 processing and control circuit the card processing means
' comprising card sensor: means, card drive means and a magnetic
data processing head, in which the device is battery operable,



which the devi e is for use with such a card having first and second

magnetic strips which are aligned along the length 10 of the card and A
di spl aced across the width of the card with respect to said nmagnetic data
bearing strip, the first magnetic strip being at one end of the card and
separated fromthe second magnetic strip by a non-magnetic region, a nunber

of magnetic flux transitions included in «he first 15 nagnetic strip being

spaced’by . pr edgh g i B0l ShAJGEs LI CCARNID el RHd (HOBferar-

nunber of magnetic ux transitirons i1 ncluded In the second nmagnetic Strlf,
in which the deviB@ fireritnfen Siermisnetiomitneing \head 13Rf mPHekngusly
insertion of sai @n@bte@ndn®f useich Powaddr#&i©U0Mn 20h & dgp@eni ng ori ent at ed

so that the first_and, second etLc sfrip | i gned wi he rmgnetic
ensi ag_head, t nePBroREsE REr RECEohTT of b Tt fof AR WY et T g
t he magheti c Senseagihgadeafssare disabled owten nsudie 4 icand nkymet cinsthlig.
SO0 as to tenporap} n e e, 2 e ' (o i or the shutter neans
and the card progéggggi%gan%%ﬁsaaﬁﬁg?oé€%t%%?aéé?@ %%%$ate the shutter
nmeans to al | ow cbReVnake faabhedi b¥ecbhe oprecesning And Geamtaal crukhd in

passing the shut{RicHEERE, déndcé Ni¥NFER (5@ WEVR Cudls RrdPrdeathvird fimdt
when the card is fgrther manual |

30 ,ipserted into t device to
Toeit on whore ABdopacoRdcagne bid wrhRE  vEfoh (hfe [ ALIATRR Ttk e  1gpet
by the nagnellDc e€nthagcarddand dihsplacedisacross the tvwidtecahdthmgpambtwith
strip so as to aggi aple | L L Gl o d 16, S _ ns
and ltohe card proggggleﬁe %aﬁé?gtﬂggg%igg%%gési%gr;jh%é)cso%{f% h%i?% gﬁ'ﬁ |
t hee respond t'o Bageeticishrbp baitngar®l eresend efinkhe reard mnda3ePanated
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transitiqns included in the second magnetic strip, in which
the device is arranged such that immediateiy following

_ manual insertion of said one end of such a card through

20 said bbening orientated so that the first and second
magnetic strips are aligned with the magnetic'sensing head,
the processing and control circuit responds to detection
by the magnetic sensing head of said transitions in the
first magnetic strip so as to temporérily enable the

25 bperating circuits for the shutter means and the card pro-
cessing means and to temporarily operate the shutter means
to allow continued manual insertion of the card with said
'one-end passing the shutter means, and in which the device
is'arranged'such that when the card is further manually

30 inserted into the device to a position where the pro-
cessing and control circuit responds to detection by the
magnetic'sensing head of said transitions in the second mag-
netiec strip so as to again enable the operating eircuits
for thé shutter means and the card processing means, the

35 procéssing and control circuit will_then respond to detect-
ion by the card sensor means that the card has reached that
position and will initiate an operation in which the card
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el ongate card for use with a metering device as described in the previ ous
par agraph, the card having nmagnetic data disposed along a |le hwi se
extending strip of the card and having first and second magn c strips
which are 10 aligned along the length of the card and displaced across the
width of the card with respect to said nmagnetic data bearing strip, the
first magnetic strip being.at one end of the card and separated fromthe
second nmagnetic strip by a non-nmagmetic region, a nunber of magnetic fl ux

trans- 15 i!stnhé?{?éd'Qﬁbﬂgeéhe”tﬁgﬁsﬁéi‘@tpé@lg“@}'t‘?nétédrm bl e SRaGRA by a
predeterm ned distance al on card froma nunber of

en
magneti c ff‘ﬁxc??aﬁg?f’g‘aﬁsw%gkl EI%CF gét%%“i%owﬁ?%g?ﬂﬂ i&143% e basic
i dea of ht htSei nagnetde dataobeapisgtstitp 20s réd@ aid acthat tuﬁfdcmMHd:hl may
power the terin v r oy di r processi ng and contro -
circuit to pgéﬁtgagﬁﬁtggvg%ggi§¥é§%§%+$$e$%ﬂf‘current consuni ng nndes,_ekﬁ
| ow powBr node aAdcardin® powehenbafeentien cthere tibheailap dptavidedwinch ™~
pet veen t NggsnkiPe "BAR Parceeeemang et b g YeFddl M ddbdipappal at ed

magnet i c strlg n addition to and to one SI magnet | ta bearing
strip. int he| BRepLOEE PBORSFARN debhe ccard r%‘éﬁ;ﬂs d“%&!i%fcite tddFast ages in

t he rranualdisp‘sééuoaleﬁgaa wﬁgeﬁwﬁsd §2£ nd il étIGiﬁr&sI’ 8168 iqareensi ng head

| ocated in_front utt for 30 thigs, detection a | ow current
usi ng operap¢ gaXF?équrﬁg |§e%%% i?ﬁﬁﬁ§$§ Wﬂéﬁ% &%t device is
not i nlQsealIjnedoptongi bheciength ébrthﬂecmm@nemdodSspEacgprEnnbsxan use a

reqU| red to contl nuous
shuttere bearing sLrip,dthectivat seagee

?asses t hfofmgﬂtét ﬁﬁr‘afﬂﬁﬁ ngeﬁ@?@té@e‘fﬁé@cﬁﬁé' %&g@ lﬂ'étgﬁéﬁc S(Bﬁrcitﬁ t ‘e th
er’rporarl SWMtiches (0] nodae | nN_oraer 0] - erate e
el elloBy E ndoge, o Famr et 1e X daaRt L he

sensor t he

current whiglh b?d% Bfatfxenéé‘%fééygitgeﬁeéa@ nséﬂ? «fﬂont 3 woul d b‘?_

shut t er n°5sm§56ﬁké§
shutteks thEipnsc$nelugednﬂn_the first magnetic strip being spaced

by a predetermined distance along the iength of the card
from a number of magnetic flux transitions included in the
second magnetlc strip.
The basic idea of this invention is to protect the
20 1life of a battery which may power the metering device by
providing for the processing and control ecircuit to operate
the device in two different current consuming modes, a
low power mode and a high power mode, the:circuit being able
to switch between these two modes by cooperating with a
25 card which has separated magnetic strips in addition to b
and to one side of the magnetic data bearing strip. In
the low power mode the device is ready to detect two stages
in the manual insertion of an authorised card; and the mag-
netic sensing head located in front of the shutter for
30 this detection has a low current using operating circuit .
which is continuoualy enabled when the device is not in use.
This operating circuit for the magnetic sensing head can
use a current which is at least twenty times less than the
current which would be required to continuously enable an
35 optical sensor in front of the shutter. At the first
detection stage when the first magnetie'Strip passes the
- magnetic sensing head the processing and contrel circuit
temporafily switches to the high power mode in order to

nsmiepfberisrts rgrRne et rip o/



control' circuit’reverts to the | ow power node so that any |ength of del ay,
or even _failure, of further manual insert- 5 ion of the card wll not
adversely affect the battery life. If and when the second stage of manual

i nsertion causes thé second magnetic strip to pass the magnetic sensing
head the processing and control circuit again switches to the high power
node. The card sensor neans 10 which is e€hdbled at this stage wll then
detect that the cperhtestheasherkdrangzms & i oM svisyom tde thieghapdwviia sTe@en S
conti nuously requ r | ti i ich th evi ce
noves the card g'#\g(f; ‘g%%’gs%ryegﬁ% %dg%;ttﬁ{:e Z%}ug&ge;\ra’i ttfml # r}]o\g%ﬁggnﬁegggsar y
to conduct any t¢mMiRPhreliras taeventitth thendownntwespaosie ¢¢ dhathenyar d

sensor neans to JEREgEWIof f‘tﬁbﬁﬁgr&s%@n Al rd NS It ndr WA%ued’ dnsert-

between the firsy and, second detection stages. A netering device according
to th}?nvent‘#orﬁ'%f%et oreart Wiih e rY Rt hAfLee s &e Pateryc data
bearing 20 striplifesiralf yani syirredthe tdecmrpestiaged dthaanudilh iafselritd omar d,

havi hi rd d “ | [ | i I I h
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central ly di sposeensing fhend tthe prmeesaing awl tdentinalstciaeniteagad 25
magnetic strips pteded NS AL G erd Ezf‘o&e THd 363%3%%%%‘3:5%@5@5 the
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et

third magnetjc strip being at the other end of {L; car separate rom
the fourth n’a%ne‘fh’cg%t##p RARL et RhddHet it agy)idl Ehamidetest tgtet
flux transitionscam|ngecreaeidie tHy rpbmoia ivherld ithed @izt PRWR2dmd3Aeb) s
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magnetic data arwhi&i'e the devia omdes Hihel cand fand procespest ithesmaignetic
35 oot o' 1§ A3, Soe Sl el TPIeoR, Sy MR el
of said othel? erRPHF UM EN RAUeR MasdfyPReRAF IfeAtnGher icandaseases means
the -third and fosy toombgetiite Prddiesy o MAldaiind WridertidnTagnahieC cagasi Ng
head, the dev'ce%etween the first and second de.ection stages.
A metering device according to the invention may be
for use with such a card having said magnetic data bearing
20 strip centrally disposed with respect to the width of the
card, having third and fourth magnetic strips which are
aligned along the length of the card and displaced across
the width of the card with respeét to the centraliy
disposed strip by the same amount as the first and second
Y 25 magnetic strips and to the other side of the centrally
disposed strip, the third magnetic strip being at the
other end of the card and separaﬁed from the fourth magnetic
strip by a non-magnetic region, a number of magnetic flux
transitions included in the third magnetic stbip being spaced
30 by séid predetermined distance along the length of the card
from a number of magnetic flux transitions ineluded in the
- fourth magnetic strip, the magnetic data and the first,
second, third and fourth magnetic strips being in the region
‘of the same one of the two major faces of the card, the
35 device in this case being arranged such that following manual
insertion of said other end of such a eard through said
opening orientated so that the third and fourth magnetic
strips are aligned with the magnetic sensing head, the device
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will respond to the third and fourth magnetic stripsin the safe nahner*as=
~to the first and second magnetic strips except that in the operation in.
which the card is noved along the transport path by the aard drive neans iny
5 cooperation with the card sensor neans the data on the nmagnétic data
bearing strip is read but is not nodified by the nagnetic data precessing
~head. Such a bidirectional use of a magnetic card having central ly disposed
data for either nodifying the data on 10 the card or for reading the data

wi t hout nodifying it has been previously proposed for use with vehicle
parking nmeters and it is a further -advantage that this facility can be

I ncorporated in devices and cards according to this invention. 15 I n
a nmetering device according to the,invention the shutter means may i nclude

a shutter nenber pivotable about an~axis which is parallel to the pl ape ;of
the transport ‘path, the shutter nenber having a closure portion whi ch™1's
nor mal | yi3pr regpondstd tbeekbind andofvhetROmégnesper stphps and which has a

ranped tRarsSHE! fhfineBUED. L83LnUPPIrge SEhE S8LHnRChIgnlELY D AIRLNST Lhe

closure portion fromw e device The rear of card rides on said
ranped e¥@ePSuthakeinothe epenpbionhincvichetperecand bstmovedhe transport

path W 406HE the DPEAsBErt OpLER! By Cth8CcsPEt 4RI vaBRSSnYI fnits operating

circyit. Inth f arrﬂggﬁgentL eéectlon of a card fromthe device is

achi ve8°88?5?§ 8y ¥ RAaRRELI SEREPHNEINS nENG 33 EB1OR EB®d novi ng over

t he ranpagnebtac datdabeapvinghstsiptisrread puvois ngot modhfiéeedr agai nst the

spring Ri.a 3 ' ) : further magnetic sensing head i-s
By rine aehpeld SO IYROLEPELAR S

not tequ for ctrica ron e shutter -7- to enable
ej ection of aSéahda Thdipestherabfusecofl 2 fprenetienemedkavinmgi ng head

al so hageAtPRALP §8¥hHYelldLE4 FOrtOPEnes hmédifyiesUtnedadea "OYEe a card
backyar de  t QR 08t RS, SPUL 8 Phg 20 L 0STs QLB SE M dLbyy S he; feyige as part
been previously proposed fpr'use with vehicle parking
meters and it is a further advantage that this facility
can be incorporated in devices and cards according to this
invention. . )
15 In a metering device according_to the invention
the shutter means may include a shutter member pivotable
about an axis which is parallel to the plane of the
transport path, the shuttér member having a closure
portion which is normally spring biased to extend into the _
20 transport path and which has a ramped rear surface, such o/
that upen a said card being driven against the closure
portion from within the device the rear of the card
rides on said ramped rear surface so as to move the
_closure portion out of the transport path without the need
25 to operate the shutter means via its operating circuit.
In this arrangement, ejection of a card from the device
is achieved solely by the mechanical action of the rear
of a card movihg over the ramped rear surface of the
shutter and pivoting the shutter against the spring bias.
30 It is an advantage that a further magnetic sensing head
is not required for electrical operation of the shutter
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5 the processing of the card prior to ejection, such backwards novenent of
the card may be taken all the way to the rear of the shutter. This space
savi ng i.s advantageous where a transport path of conpact length is 32
required, for exanple in a vehicle parking neter having small overall 10

di rensions. 1n a netering device according to the invention, a brush nmay be

| ocat ed behind sai d openi ng and opposite the magnetic sensing head such

that it both excludes extraneous matter fromentering the device when not

in use and presses 15 said card against thef+mgnetic sensing head during
manual i nsertion of said card. This additional use of a brush as a pressure

menber hel ps to S eliable detegtion by t magneti ¢ sensing head of
the magnetic fl SO PaRlT sTReTIen 1 14 r“s"‘lr‘ghdhéhfc SREM&T Sudh i unther
the catd: 20 or Ragnetic sémsing reahdIsnritds ragwide sivims dffqutesent on
the card, when We'sl ¢ s 5E¥¥ng SENS . odi ts of, the

I nvention wll ﬁéo%/vg%gg%&%ﬁébggew t reéfco'erencéer%o%%ﬁag bg%wﬁﬁ?d«ards
drawi ngs, in whi'die shutter ang gthen ifomards wiltdhinithe ofeviam@etiartdatta
beari ng car d Sccurel pibdess iy 1w N4 Qbrd SRS ZSNONR A JFE! YldH PR A as
for use with the magnet.c rd of Figure 1, the nechanical arrangenment o
the device bei ng"%h ki notg(?rﬁb?mcﬁrcé g‘fad’e RE FAKAT alde the a’&?é’ocq%'?'@di .

el ectrical circutear bef nohe hehut timgr aImied isprldey Savisedemtddydn vageous

-8- Figure 3 is j | éﬁég% i ew,of tter arrangenent.. consisting
essentially of a"ﬁ}sﬂﬁ% taderecrrge er %rﬁ,{arpsoofltgﬁo&sp%%%ﬁhﬁn%fqg eé’cﬁ?‘gtrﬁélp’ éf?d' to
a card transpor te¥#iRLe iip herehiade inarking meten heving stiajur everail

Figufe 4 is B'f rdidend idnof the shutter arrangement in the direction of the
arrow Il on Figure 3,#3:Lne 5 is an, underneath view of the shutter
t

arrangenent in the dir S RAT ik deviRs Aacanding koe the invention,
a brush may be located behind said opening and opposite the

magnetic sensing head such that it both excludes extraneous
matter from entering the device when not in use and presses

15 said card againsﬁ the magnetic sensing head during manual

insertion of said card. This additional use of a brush

as a pressure member helps to ensure reliable détection-by
the magnetic sensing head of the magnetic flux fransitions
in the first and second magnetic strips on the card,

20 or those in the third and fourth magnetic strips ir

present on the card, when aligned with the magnetic sensing
L head. . o _ . .
- Embodiments of the invention will now be described
with reference to the accompanying drawings, in which
25 | Figure 1 shows a plan view of a magnetic data
bearing card according to the invention,

Figure 2 shows a metering_device for use with the
magnetic card of'Figure 1, the mechanical arrangement of
the device being shown in schematic side view and'the _

30 associated electrical circuits being shown diagrammatiéally
in schematic blocks, | | |



Figure 6 is a section view of the shutter arrangenment 10 along the |ine
. I'V-1V of Figure 5 on an enlarged scale with respect to Figures 3 to 5, and
Figure 7 is a schematic perspective view of the shutter %%nber of the ’
shutter arrangenent and its position with respect to the transport path and
a card, with the 15 solenoid of the arrangenent omtted for the sake of
m_clarity. Referring now to Figure of the drawi ngs, an el ongate magnetic
‘data bearing card C has three ma ic strips M, M -and M3 aligned al ong
the length ofiguree C?Hds an ci et Yerd | 94 9 vidawamﬁeuhe/\nsﬁutrmpect to the width

of the card t ycard C a
non-.‘n'a"‘brrf'eatrf%eufeer& on Ecir% a 4(§/'lntg'{ats:lh]'gpI eng s%ﬁg%%bgé hé vveen t he
magneta (sqslenqﬁsd Momd\/lzto Fehathem-anthdietd cand)itoranepant ends al org

the | englh ofy e Gkb ALod TOM e mewtx CorptFigu@ g owards the ot hgrlend
F of the cardland the. magnetic stri I S ad acent that end F of the card.

The® magnet i & BYGHH M S ﬁ&’l\%‘%a‘b}\e‘ﬁaﬂ/"é %&T XGRS Ye nodi fi ed by
the meterine e SElemch oHY i frerdw rtmgon rffn;uwé in in that data. The

magneti c .30 strl has dat whi ¢ di f the neterin
e St e 1o ob B ]

devi ce and tFeR |ng a token val ue of the
car. Q@rrdngement G.raltsl‘ue rm'ewtﬁ.omg)ﬁtﬁhﬁ ANLPE I\MI aml BRune ghed al ong the

IR t[@' %a bear| ng ST p%ﬁ%ﬁ%ﬂé‘%mg%}‘oqﬁ%%rﬁw y

respect to at one ngi t udi nal edge of the

ca¥@l. aipng the glingghetIt of (Figure i3, A0 13k YhANERHF I%lfard and
separaﬁﬁghfg e tRIBiireStI it M, s non-magnetic regi on N3. A nunber”,

by S“SPEELE%X Nt %S%e L et LR AT AP 4 P M Lo spaced”
of magstett e | memthe mnst tumsnmm@nmgmmm i ttstpospithbon Two
magnety L5t id f5edf AOGAY B P0osh Al U td%d AL G LA
15 solenoid of thé arrangement omitted for the sake of
clarity. '
Referring now to Figure 1 of the drawings, an elongate
magnetic data bearing card C has three magnetic strips-Ml,
M2 and M3 aligned along the length of the card and centrally
20 disposed with respect to the width of the card. The
magnetic strip M1 is adjacent one end R of the card C, a
non-magnetic region N1 extends along the length of the
card between the magnetic strips M1l and MZ,'énother non- _
magnetic region N2 extends along the length of the card -~
25 from the magnetic strip M2 towards the other end F of the
card and the magnetic strip M3 is adjacent that end F of
the card. The'magnetic strips M1l and M3 each have data
which is not to be modified by the metering device and
comprise timing information in that data. The mégnetic
30 strip M2 has data which is to be modified by the metering
device and that data comprises information determining a
token value of the car. C. '
The card C also has two magnetic strips M4 and M5
aligned along the length of the card and displaced across
35 the width of the card with respect to the data bearing
strips Ml to M3 at one longitudinal'edge of the card. The



card C and di splaced across the width of the card with respect to the data
bearing strips M to M3 to the other 10 side of those strips at the other 2
lrongi t adi nal edge of* the card. The magnetic strip M6 is at the end R of the
card and separated fromthe magnetic strip M- by a non-nagnetic region N4.
Magnetic flux transitions are included in the nmagnetic strips M6 and M/ and
spaced along the length -of 15 the card in the sanme manner as for the

magnet/ c strips M4 and Mb. The .magnetic sfrips Md and M6 are for the
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path P by frlctw&aﬁki%q%hQCEnwuhheahgncehé Eagnzbﬁelsesis n@ t heupahdghetic
bet ween an openin nt fac 68 ﬁéopﬁ eV|c an_end stop E
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is equal to tw SETER n&PH fre aaign tHFl “%bhmﬂﬁth?Vls
posi tioned hal f caay @Iam@ HhepUQnthaeiosbetnathl&thAoﬂagneteardawath

processi ng head H o e h - P+0 t t | :
Rheel W and tub SRBCE Yoo she: aa28 38R0 ar "SxAthd HycBBrEY' Bo b ohbier

adj acent t hdOpatsiide, owhéhsensamrspsbemnghnabthnaylanehgudhealqush a6 biie
the path P and EQ%dse”%%% ﬁ%gﬁ%%&g s%?@b”ﬂétﬁﬁ €neRe éﬂdtﬁ“@fdéhéhéaﬁﬁd

st'eg E. The, dr|ve whee magnetic h H and sensors S1 and S2 toget her
constitute card?&® §€§§Wﬁ§ed frog. tﬁéaﬂésnﬂtéﬁuPP§FPS#Vahﬂ ANNGBIBREDE bHC
magneti c sensnnge@ﬁ@@ NE.in Maghetak ru&xSBuhhe&tSbhareral5ﬂc1@@edednat@eg

beni nd t he. open R85 tana St 1BAp U8 B4 HE andaBRdER S10fe; S nba5EHE elicn
that the brd$h Bhbbmhr@xdmuabg same manner as for the magnetic strips M4
and MS. The magnetic'strips M4 and M6 are for the purpose
of allowing entry into a metering device past a shutter only
of ‘an authorised card having such strips as will be des-
'cribed in detail later. _
20 The magnetic strips Ml to M7'are'all in the region
of the same one of the two'major faces of the card C, and
a suitable'method of providing these strips is to simul-
taneously print them by a silk screening process.
. Referring now to Figure 2, a metering device for.
25 use with the card -C has a drive wheel W for moving the card
C along a transport path P by frictional contact with the
card C. The length of the path P between an opening O
at the front face FA of the device and an end stop E is
equal to twice the length of the card C and the drive
30 wheel W is positioned half way along the length of the
path P. A magnetic data processing head H is p051tioned
adJacent the path P opposite th. drive wheel W, and two
photo-electric sensors Sl and S2 are also positioned adjacent
the path P, the sensor S1 being half way along the length
35 of the path P and the sensor S2 being behind the sensor S1
' © towards the end stop E. The drive wheel W, magnetic head H
~and sensors S1 and S2 together constitute card processing
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extraneous matter fromentering the device when not in use and presses the.
. card C against the head HS during manual insertion of thg‘ﬁ:ard The opening’
t“vt

O has a portion RC recessed with respect to 10 the fron

ace FA such.that *

when a card Cis in the device with its rear end edge R level with the
front face FA a rear portion of the card C can be manual ly held. °The
.shutter SH has a cl osure portlon whioh is near to and behind the rearward

Climit of th RC of th ing 15 0. This cl

porti onBP&RRor ki FYUEEPTnBForadcan: 8°8Re LRGSR ntestnELe aqtalhg path P and
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P locagednbghpnds the QHPFaBSeOfEthﬁé pRpPeite Leesing head 3.
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t he senso
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sui tably progfhanedeningofr bagssaorporgion RC recesdes whthrregreevite is
opeiébleheyfaohet?s&x 78 sIEs enaeeﬁﬁéﬂgaaeﬂrsoatigl1ﬁlﬁsylée4§c@nd the.
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OV RRe tne transport path B ahd has'd ramped rear surfacs. o0 o4 !n
The magnetic sensing head HS, shutter SH, and card
processing mééns (W,H, Sllaﬁd SZ) are connected via'respec-
tive operating circuits 10 to 15 to a processing and control
circuit 16. The circuit 10 is an amplifier suitable for the -
magnetic sensing head_HS. - The eircuit 11l is a suitable
drive amplifier for a solehoid_(hot shown in Figure 2)
which actuates the shutter SH. The circuit 12 controls a
motor (not shown) which drives the drlve wheel W.  The _ ;J
circuits 13 and 14 are respectively a reading circuit and
a writing circuit for_the magnetié data processing head H.
The circuit 15 is a senginglgircuit conhected_to the
sensors Si and S2. The processing and control dircuit 16
includes a suitably programmed microprocessor.
The metering device is_opeéable by a battery 17.
The processing and control circuit 16 and the amplifier 10 .
are continuously enabled and use a low current from the
batteby 17. The operating circuits ll_to 15 are disabled
when a card C is not in the device and use a high current
from the battery 17 only when they are enabled by the
processing and controlleircu;t 16 via powersup cireditry 18.
In an example where the device is a vehicle parking meter
the battery 17'may havé'a'capaéity of 6 ampere-hours, the
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hi gh power node they use a qui escent current ‘of approx- 5 imately 200nmA
The oper.atiaon of the, device for decrenenting the token value of the card C
igd as follows. The card Cis manually inserted into the path P through the
opening 0 orientated so that the end F precedes the end R and the 10
magnetic strips ‘M4 and Mb are aligned with the magnetic . sensing head HS.
| mredi ately follow ng this manual insertiqq,;_the processing and control

circuit” 16 responds to detection by the magnetic sensing head HS of a
predet er mi ned nAARSESTLNgG GARA 1Gan Al qir“é’r\‘g-itt ilén@nds dhecp@pdid icgudl in t he

15 nmagnetic strddntthuousAy tusd @y ahdny 194 tieh the ilow o rd@ede ,Magda in

whi ch the operatjng ¢i.rcuits to 15 are enabled.yi a the p r-yp
circuitry 18 and"'htegl ftl S aeﬁﬁ%n&ecglﬁeé‘itec}?qu‘h&cte& 85 e 4%+ dogé’r aw'ieng
circuif 41, for dgmpoveromadepden usfe apmudeiserngl wurdemt, ofo apiprow-20
continued manyaligiisant ixgogf, the card- C with the end F passing the shutter
SH.  The processing and control circuitl6 then reverts to its | ow power

node until the card CIhe PRaniommfalthe ideydeed arndeoreaeadinge the a
position where ttukedndaiud dfhaherchrearies adndolqvweiss t Mhes@aza@ 23Sl .

O AT I AR AN R N o
arrangenent of ftd're'.e_drﬁa\bfed/vrmlth\a/ﬁ sheuEnd Fatpreldedesgithet emdgdgandt thecar d
ot e aboR Lddeid O MR RN 1ol L8 S il ©
magﬂgt ic flux treansingoheadygdiSy f Jmneddahiedyr gl 1owinghéhdsgmeniue 1stinsgrivgon,
ar etected By e pradeidinss A RbMAA S rcliit RNEOFREPORAsARS @eRkktlion
C|rcu!t'16_resp§pdﬁ%}o this detection tgﬁéxigﬁﬁ ain to %ts h;gh power
mode in which 35% HFR8RsHE SN 51 915 2e PRSI LET RIS S RUTESRer -
up circuitry 18.ofThmgmeddes Sy srdndrttioals Ciffoauiexaing 1w Ifloutrherdnr ¢teond to
detection vigs (he SERATDG Y b 418 HURAFANT, Wit ot 11501020
. power mode in which the operating circuits 11 to 15 are
enabled via the power-up circuitry 18 and to temporarily
operate the shutter SH via its operating circuit'ii, for
“example for a period of'approximately,ISOms, to allow
20 continued manual insertion of the card C with the end F
passing the shutter SH, The processing and control circuitlf
then reverts to its low power mode until the card C is
further manually inserted into the device to a position
LJ where the end F of the card reaches and covers the sensor
25 Sl. At this position the first of the magnetic flux
' transitions in the magnetic strip M5 is at the magnetic
sensing head HS. The composition and arrangement of the
drive wheel W is such that although it engages the card C
at this position it'allows continued manual insertion  of the
30 &ard C into the device for a small distance so that & predeterm-
ined number of magnetic flux'tfansitiéhs,again for emmmlefbur,
in the Imagnetic strip M5 are detected by the magnetic sensing head HS.
The”processing and control circuit 16 responds to this |
. detection to SWitch again to its high power mode in which
35 the operating circuits 11 to 15 are enabled via the power-
up circuitry 18._ The processing and control circuit 16
will then respond to detection via the sensing eircuit 15
that the sensor S1 is covered éo that the drive wheel W

36



is rotated to drive the card C forward in a diréction into the device all
the way. to the end stop E while all the nagnetic data the card Cis
successively read fromthe magnetic strips M3, M and M?YVvia the readi.ng 5 *
circuit 13. The rate at which all this data is read is deternined by the

timng

i nformati on on the magnetic strip M3. Wen the end F of the card C

. reaches the end stop E the sensor Sl is uncovered (with the sensor S2

cover ed) and the processing and ed@=rol circuit 16 responds 10 to this
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indicating the start of this backward movement together

w1th the timing information read from the magnetic strip M1

to switch on the writing circuit 14 while the mid pOint Gl

of the non-magnetic region N1 of the card C is passing

the magnetic head H, then to decrement the token value

of the card C by writing modified data on the magnetic

strip M2 at a rate determined by the timing_information _
received from the magnetic strip'Ml.. The end F of the ' e
card C reaches and uncovers the sensor S2 (with the

sensor S1 covered) when the mid point G2 of the non-

magnetic region N2 reaches the magnetic head H. In this

position of the card c, its end R has not reached the

shutter SH and the card is not manually accessible. The ' -

processing and control circuit 16 respcnds to the inform-
ation from the sensing'circuit 15 at this point to switch
off the writing circuit 14 and to reverse the direction of
rotation of the drive wheel W-to move the card C forwards
again towards the end stop E. During this second

forward drive of the card the rewritten data on the magnetic
strip M2 is read v1a the reading circuit 13 into the pro-
cessing and control circuit 16 for the purpose of



-13- verification. Wien the card C reaches the end stop E for the second
time the sensor Sl is. again uncovered (wWth the sensor S2 covered) and the
processi.ng and control circuit 16 responds to this information being
received for 5 a second tine fromthe sensing circuit 15 to reverse the
direction of  rotation of the drive wheel Wso as to nove the card Cin a
direction out of the device wthout operat'on of the magnetic head H for.
either reading or witing until both the 3s¥hsors S2 and SI are uncovered 10

by the passage oferhfieatic¢nof When cthel cardiC credcehes tttee dinid/estdpee Wis
stopped and the [ SO 1 Cd | i %%ﬁ§wgg%§, |ts | ow
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wi t hout decrener®PoRR Fian ok ethe Bagne e mead H for ddther dessiing tar
token value to tueims untsi BShéh €10 | SWEsord 82 GiHdl 63 isrdadvered

i nserted intp.the th P through, the opening: rientated sqQ that the end R
:or'secedes thef%ngblf:p%h% Q?ﬁ%s%egr%ffi‘g’%t%‘gsﬁl\%?aﬁbe MATE &% Y% t he

magneti c sensi ngtheatrii® whéék W ebsponsepméd tdmd dehe prdaedsimgragnietdontrol
t r'+ps Ms and ‘M, i ' | se t
SLrrps an eifodld Opg ] eé%%'@@%%kt %tai%?rfjov?aate%%ﬂ SshdY Helﬁajﬂ%n ‘o

presence of these strips Is escri above 1n refl’;
the magnetic strpss MusirAeaeritrd prwbks hagkwand makensntciofc dihe @nds

then responsive tige dert ff SNHe i saddiec daide P ord NErdTHUMY L rEdr Rsurd¥add
MB to contrgi a‘%& ence, in which the 35 card . is nmoved once fully forwards
dp § CIWHEH

d
to the end: @%ﬁ"rf%@%%twﬁ&ﬁra Ph sheHy mevhdhat

t hen noved closure portion out of ‘the transport path solely by
mechanical action without the need for deteétion.by
a sensor. The card C has then been ejected from the device,
that is to say the end R of the card is in line withlthe
20 opening O and a portion of card C is manually accessible
for removal via the_recess RC in the opening O. :
The operation of the device for reading the data
on the card C without decrementing its token value, normally
o in order to display the token_value to the user; is as
25 follows. The card C is manually inserted into the path P
through the opening O orientated so that the_ehd R precedes
the end F and the magnetié strips M6 and M7 are aligned
. With the magnetic sénsing head HS. The response of the
device to the_hagneﬁic strips M6 and M7 to allow ihsertion
30 of a card authorised by the presence of these strips is the
'same as that described above in relation to the magnetic
" strips M4 and MS. The proce.sing and control circuit 16
is then responsive to a difference in the data on the
magnetic strips M1 and M3 to:control a séquence in which the
35 card is movéd once fully forwards to the end stop E while
reading all the magnetic data on the card C and then moved

=



~thickness of the card should dlstanc

- 14 - once fully backwards to eject the card C.fromthe device. For both
-the operations of the device described above the.card C:%i manual |y )

inserted into the device with the major face on which théimagnetic strips *
M to M7 are 5 present facing the nmagnetic heads HS and H. If the card €
Is inserted with its other. major facg nearest to the magnetic-heads, the

the magnetic flux transitions in

either the magnetic strip M, or the nagnetic strip M/ as the case may 1Q
be, which is then at -the | eading end of the card suffic- iently far away

fromthe magnetic sensin revent etecting those transitions
and hen8@°FofBié¥eH?°FH§ggﬁ ?Pep§3 pﬁgcﬁﬁﬁnédgr?$gﬁ?% qe¥hets
non- magneti ¢ §apsbbehweka bberahganslofstnepde%ﬁeendebﬁrﬂﬁddthoVQSpeCf‘ 15
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so t hat I S T NSEr e mmo 8cribed and
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M ag tbsesaﬁe f@&iag taeemsgﬁét%lheQayeagdm@Cﬁd tor f‘hﬁh g0 shutter SH and
jamTEd agaln ore the shutter SH can res to these transitions tO

move t h83EAokuid LRRBEFEdUFLER iﬁﬁ PFRBS pBRIOD gﬁ¢?’“€%%e§hutter
arrangetenthef mafnetebcheadsgevhecthborness 6T othe carvd | $héwyy be descri bed

i ' ef erri F d |
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per pendpﬁairaﬁtt ot a:mdtawayngr PO S8t PAASEL Dons Nend I RESHST €0 Pebdvdht A
frontma e§ ?gdlnﬁ gt 23 of the T géoss eq$ Z1 has 35 tmghscrem/holes
24 via FROPECPE RY| Bo1BEOPPRed 15 THEEULT ol SN (RN ARERSRL® h of the

pl ate lgapsThetween"the magnetic strips M5 and M7 and the respect-

15 1ive ends R and ? of the card C. These gaps serve as an
added precaution so that if the card is inserted the wrong
way round as just described and transitions are detected
from the magnetic strip M5, or the magnetic strip'M7
as the case may be, the card will have advanced to the

20 shutter SH and jammed against it before the shutter SH
can respond to these transitions to move the closure member
out of the transport path P. | o

- The shutter arrangement of the metering device shown o’
in Figure 2 will now be described in more detail. '

25 Referring now to Figures 3 to 7, upper and lower
plates 110, 111 provide the front opening O and the trans-
port path P extending behind the front opening for a card
C (Figures 6 and 7). '

A one piece plastics moulding has a T-shaped central

30 portion with the crosspiece portion 21 of the T extending
parallel to the plane of the transport pathff and the
upright portion 22 of the T éxtending perpendicular to
and away from the plane of the transport path P. & -
frontwards extending part 23 of the T éroéspiece 21 has

35 two screw holes 24 via which it is held to a rib 115
(Figure 3) on the underneath of the plate 111. The



40 -15- upright portion 22 of the T crosspiece 21 holds a solenoid 30 with
thée path of the solenoid plunger 31 -(Figure 6) extending parallel to and
al*ong the Iength of the trans- port path P. One end of the body of the
sol-enoid 5 30 near the plunger 31 extends through a hole 25 in the upright
portion 22 and i-s held to it by a nut 32 and a nmounting plate 33 (Figure

6) . Two triangul ar webs 26 (not shown Lu5Eigure 7) extend betmeen t he
f ront war ds ext endi art t portiqn.22
crosspi ece 21, 8@5 ePFﬁ%i ggl@ﬁ8?3p36°eAzg HPH@F ﬁeﬁﬁéﬁ“°ld

|ncludes_a_franBOpmﬁmmomh¢0pakhth€ ¢ma sqmamaadpbaahger Faul#iiggre 6)
sur roundi ng th%x?ée%'&@?l?d HQ% 111 Sc‘ébétn%ma&%' t'h'é tl@?zg%aﬁ? %et tE§‘~ar1s

crosspiece 21 i nge ection is bet ween 't he 15
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crosspi ece 25 byo wealrhithee ¢ 1ang eQ*@QV%Gct@n@%etlﬁ'rgﬁgﬁ 48hoake 25t iﬁa«zlﬁeSI de

of the T crosspiece The .t wo |ec 8 pr e an aX| A- A

parallel to theﬁﬁr&ﬁé of PRFEiOn, %Ppp aGBug%wﬁ R Buts 3ghandopa

shutter nenber moumtinigalpllateA3d cﬁwg,emremﬁt)l on Qkootrubag&hutrtabblseeﬁer

extends fromth \gﬁol %hwndtit}l %firg% r t R 'O'Ee%:eelﬂe E,lr arg:g,o ég\ggrds t he
% teé lrase

transport path oS e shut S nornall Sp r|n SO t hat
an upper portlo@xﬁﬁnﬁﬁ@8bm@§wr@3p@m@|¢WG4PP€%G@ﬁdQOWﬁﬂ9n232th@ thenTport

path P throygh r3se Zpile%@ i)t Pl @ikhbr tsH'd% B@p%ep%tl'e%lﬁa‘?,bng a
ranped rear surfac 2. An actuatin ortlon _ tter
‘extends from thé t:(91"'01“‘ Ty daye %ﬂ’(%r% &n SPmlehQOFF&ﬁE ﬁ@ Q\ﬁm';hf*r BHFt he
traméport patH @uyuélniastihhemmﬁﬂmxwt15%?ﬂbﬂnaﬂﬁgd 30e M shgped3portibh
L nor Ial OS! Bhhadhe S ! ST P SPE AR aRT 2P1ON 000, B
mounting plate ®3nsan¢omM@ch@m dfs theamed dmbiegrplligebelveensthecsear
agai nst the lr‘.? ddire tfe iranRCié3t /G Y Wi a?Backi¥Pd extending part 27
of the T crosspiece 21 by two thinned and grooved hinge
pieces 28, one at each side of the T crosspiece 21. The
two hinge pieces 28 provide an axis A-A parallel to the
plane of the transport path P about which axis the
20 shutter member is.pivotable. A closure portion 41 of the
shutter member extends from the whole width of a ' '
front portion of the frame 40 towards the transport path P
and the shutter member is normally spring biased so that
kQ‘ an upper portion of the closure portion 41 extends into
25 the transport path P through a slot 116 in the plate 111,
this upper portion having a ramped rear surface 42.
An actuating portion 43 of the shutter member extends from
the middle of the rear portion of the frame 40 away from
the transport path P and is in the path of the solenoid
T 30 plunger 31. In the normal position of the shutter member,
the spring bias is provided by a spring 50 held between
the lower ends of the actuating portion 43 and the mounting
plate 33, and the head of the solenoid pluger 31 just rests
. against the middle of the actuating portion 43. Two _
35 triangular webs 44 (not shown in Figure 7) extend between
the rear of frame portion 40 and the actuating portion U43.
- The magnetic sensing head HS is located in front of
the shutter slot 116 to respond to the passage of an



35 triangul ar webs 44 (not shown in Figure 7) extend betmeen the rear of .
frame portion 40 and the actuating portion 43. The nagn%b c sensing head HS
is located in front of the shutter slot 116 to respond t the_passage ,of an®
-16- authorised card C towards the shutter portion 41 and cause a pul sed
energi sation of the solenoid 30. Thus in the case where the front-of an
~authorised card Cis manually indé=ted through the front opening 0 the

sol enoigth e} ri1sea W&'@%J&d@%é Q%%’t%g‘g%rﬂo%%ﬁ“%dt Su %t uating

portion 43 .and so pivot the shutter ai nst the
bi as of® Pﬁé%ﬁﬁwqﬂfQQ}%ﬁ§¥ﬁﬂu9tlﬁ?%ﬂ%ﬁ%&ﬂ@iﬂoﬁplonThﬂsoéﬂ &het he transport

path Pcase emares they @rait @f tah;eawér@seuebafrhe ccli%Shhéﬁanfl ion 31 into
ori se car is i nserted

the 10 | f. t f t, of

b oug it AL B HFSYERS et T GPeREg Ay Ehér SO1ABOLaNSond head HS Wl
not5re§p@wmi§@dtW@ pawgaQQGOWIMMQewaBd agdinise shbea@mdaaewg Il not be
energl%%@tiBmeu%a%%dMéJ ﬂﬁygﬁ dﬂ%a h@%%gkaghﬂgg?nékohge thie0Ql ;@f the

shutter - 15 closure portion 4 fGrth&f*Pnto the the
transpdr g&ednstatlesPdagse tW@epP@Fénslﬁo %nenoaec&he €lpsugei ven agai nst

the cl pautdoponi Qliht4bf‘f 7o) \Mr'ta'hls@otr"%epd‘ﬂﬁ' Peahaeehs%&eofnowﬁeﬁ%rd Crides
on the ra ed re urfac he .shutter member agai nst the

20 bi aSfofPFn&aE r|n§ V&g, %HSV§iPﬁ€%EI888Fé°ﬂoégléﬁt31t86t of the transport

palR Pmarbderengbldevmerremf ¢het ifeoneanfohnt haacshdrisedecarbeisl osure
bt ho LESFEEaN, HhEBURtT e Trblt, SRthiRie" ol DAL AT LRE SabBEe R hast the 25
shuttthPssﬁéﬁﬂéﬁeaeéél@ﬁywb}ltﬁ@tnﬁehanndat°a§heonassa8be06atdean|ng -/
agai NnSkarl€anluthe’ solenold 36LALN® not be energised. The card
will then vear and jam against the front of the shutter -
15 closure portion 41 and tends to pivot it furthér into the
the transport path P and against the plate 110. When a
card C is <iriven against the closure portion 41 from within
the device the rear of the card C rides on the ramped rear
surface 42 80 as to plvot the shutter member against the
20 bias of the spring 50, move the closure portion 41 out of
the transport path P and enable movement_of the rear of
the card C over the closure portion 41 for ejection from
the device without the need for energisation of the solenoid
30. Thus ejection of a card from the device past the -
25 shutter is achieved solely'by the mechanical action of the
card moving against the shutter.



1.. . A nmetering device for use with an elongate c havi ng magneti c data
di sposed along a Iengthmise extending strip of the — |
nagnetic sensi ng head, shutter.neans, and card processing .neans are cat ed

in-5 that order along a card transport path behind an opening in the front
of the device and are connected via respective operating circuits to a
processing and control circuit, the card processing neans conprising card
sensor freans, card drive neans and a nagnetrf data processing head, in 10
whi ch the device is battery operable, in WHi'eh t he process- ing and control
circuit and the operating circuit for thﬁ%ﬂﬁ&gftic sensi ng head .are
continuously enabled and use a |l ow curre whi ch the operating circuits

for the shutter means angd g Gard rﬁ Cceessf*orig feﬁt%f%nd'ei%iiv%g@

such aycafd is not in the device and use current onl é& are
enabl ed by the prdE%%%ﬂEmP%ﬁﬂ?ﬁ%QHQQﬂa(ﬁﬁﬁﬂﬂ33d|&1QM$ @hlﬁnstbyuﬁseex§ehdnng

use with such a cam-nawmﬁe rc&ir@”drﬁ@ﬁﬁ% G ?n'e%.%t rs'eﬂ%ﬂ“/%' fladr e

al i gned al ong the th of the card and di spl aced across the w dt h of
A

the card with respdtt Y SfaPSm@d iRIELPLIFESSIRG Teang arge lopased in
magnetic stripSbeitiptatorder erldnyf a harcartdansporeppadhedehiam hheoﬁeﬁ(iﬂ@

magnetic strip by g iCat er

transitions inciud%d |r1{§§§hiré§ éﬁ%ﬁﬁgﬂé? s%ripa5§|ﬁ§n§§°%§§a3é5 Sﬁsgectlve
pr edet er mi ned di stm@img:nmut@@m aofprideessdng andmecantwoilecictuit,
magnetic flux trangidiqiy igiddedad g &é&%é%%%@%%efch?dst.x@hgor' Retich

the device is arranged such that |nned|atel manual I nserti on’of

sai® one end of sfEFh THYE MRy Rshid m@rﬁ@iﬁtﬁ@ ﬂétaopif‘éﬁﬁéﬁéé&beﬁﬁat inhe

first and secqud ragisl itheiddvieelis datdred Wplklrable,ManghiehSeAsi PPocess-
head, the processrn and, cont.rol, ci.rcui.t resp %nds to dg%ﬁét 0

magnet i ¢ sensi ng Hedy 39 SARFrOL fdinidbs 30T Fhe PPPER nﬁfreugFrgﬁrthﬁs
to tenporarily endifgnetiec ensing heaid are sodtihaousiy shabled ardnasand

the card processi ngeallretitd in h%%bb thé_operating eircuits for the
shutter means and tha card pfoeeséing means are disabled
15 when such a card is not in the device and use a high current
qnly whenhthey are enabled by the processing and control
circuit, in which the'deviée is for use with such a card
having first and second magnetlc strlps which are aligned
along the length of the card and dlsplaced deross the
_20 width of the card with respect to said magnetic data
'_bearihg strip, the first magnetic strip being at one end
of the card and separafed from the second magnetic strip
by a non-magnetic Eegion, a number of magnetic flux
transitions iné;uded in the first magnetic strip being
25 spaced by a predetermined distance along the length of the
_card_from a number of magnetic flux transitions included
- in the second magnetic strip, in which the device is '
arranged such that . immediately following manual insertion
of said one end of such a card through said openlng
30 orientated so that the rirst and second magnetlc strlps
are aligned with the magnetic sensing head the processing
and control clrcult responds to detection by the magnetic
sensing head of sa1d tran31tlons in the first magnetic
strip so as to temporarily enable ‘the operating circuits
35 for the shutter means and the card processing means and



to tenporarily operate the shutter neans to all ow continued manual )
i nsertion of the card with said one end passing the shuHE means, and in
whi ch the device is arranged such that when the card is {Lther manual,l y
inserted into the 5 device to a position where tte processing and control -
circuit responds to detection by the magnetic aid

. transitions in the second magnetic strip so as” to agaln “enabl e the

operating circuits for the shuttegfgoeans and the card processing neans, the
processing and control 10 <circuit will then respond to detection by the

card senser tsmpoparhay bberaaedthassh&aebedeBaB pesallea aadtmhhédinitiate

an operation n which.the ag ved t he tra ort by the
card driVa"H@ n%nPﬁrgs8BeP§t gﬁ Vﬁ% 3?gd58H§an ﬁgsé Fﬂg Hat a-on
the magnebutteat meabs,beandi hg whucp tberdediardishenravngedi sdchy th@hﬁg

”agnet'ctgéﬁawHéHCEE @Qr egg fFrtheiAﬂaﬁLQ ?tgﬁggggeaognygetﬁgth a

met eri ng devi ce as c gnetlc dat a
di spo8eddarsnag éolénQPHﬁﬁééneNhEﬁG|ﬁbesPFPBeéﬁlﬂseaééréoa "gokaving 20 first

and secoeﬂpeaﬂaekespshasp%owheeaeeienabygaaé ah netiBeskR9GAE REabihe card
and dlsplgced ac&oss ngb a resgegt to said nmagnetic
dat a beaft nj2$ Ban?ﬁélPPPs?n ﬁe?F€°§ rPﬁgﬂéFﬁﬁ SETReSeNASoFOt he card

and sepaagaed énavlehehecopedaniggetiecaitsprby 8heoshuvgeetméarnd region,

a nunber n flux transitions ipclu n_the fi netic stri
boing orald FRY"EhES REBYCRRERE' heaRS, BRerBROcpRaiRE, BbA EPERRE LS (1 om
a nuhﬁercbfcuﬁgnﬂulé than raangndlbqsdehebnded by the sardnsemagnetic QJ
strip. 3fears thaf es&eeape ﬂ§¥'PSa@ﬁeﬁ'ﬁhﬁﬁdpbgiﬁkahnbﬁga? ich the

device is for use with such a card aV|£B sai d netic earing strip
central | §nEipbecarnPPRrRrEipBCcLnt BRiRR {RAt R2BH iﬁeMEEFﬂ ahane&nghehird and

fourth nagassperst paph vhi cheateral toned means ihecbepebatﬂbnthﬂtﬁard and
dis- 35 ¢ placed,25ias8r BeabIhhaotntgats" n"the REEREELC! Qakhe 19

15 beerlng strip is read and then modified by the magnetic
data proeessing head. B
2. An elongate card for use w1th a metering device as -
claimed in claim 1, the card having magnetic data disposed
along a lengthwise extending strip of the card and having

20 first and second magnetic strips which are aligned along
the length of the card and'displaced across the width of.
the card with reepect to said magnetic data bearing strip,
"the first magnetic strip being at one end of the card and o/
'separated from the second magnetic strip by'a non-magnetic

25 region, a number of magnetic flux tranSLtlons included in
the first magnetic strip being spaced by a predetermined
distance along the length of the card from a number of
magnetic flux transitions inecluded in the second magnetic
strip. - ' '

30 3. A metering device as claimed in claim 1, in which
the device is for use with such a card having said magnetic
data bearing.strip centrally disposed with respect to the
width of the card, having third and fourth magnetlc strlps
which are allgned ‘along the length of ‘the card and dis-

35 placed across the width of the card_with respect to the

Oy

“J



centrally dlsposed strip by the sanme amount as the first and second

megnetic strips and to the other side of the centrally—disposed strip, the . h

third_magnetic strip being at the other end of the card and separated from

the fourth 5 magnetic stri p by a non-magnetic regi onmmnmrnllunﬂmmnetlc
flux transitions included in the third magnetic strilpii sai d
predeterm ned di stance along the length of the card ftom a nuftbef

magnetic flux transitions included in the-18drth magnetic strlp,,the .

magnetic data and the 10 first, second, third and fourth nagnetic strips
being i n the regkcentoilileddanesedesétrirhbyt henagoe ameuntodstbhechidstt he

device in this casg Q%beﬂdahE§BQ€§05HGPleaénéOtboﬂhégoﬂﬁéﬂaélhésgfttﬁ@ of
sai d ot-her end of suc (o sal BEe a??orlentate so_that the

rqu
t hi r dwand fourthcfﬁtﬁﬁéﬁgtS&SQPPF g&FéPaIF hmegRe khgndtriPskaingg

head, the devi ceawn lther esneadeha bltrethbl bdrandnaouéﬁarﬂ’as@errcmstneDSouﬁth
t he sane nann as toﬁahe fir gn etic strips exc

t he operation |nm®ﬁpf FhEtEédeysanﬁ986m3F8ﬁ lPhEeF?QHSpﬁrPuﬂgg g @ﬁgnetlc
~card drive 20 neddsixi traaospéiansoaneiluldethéncihe Shhsdrmagnetichatdapabeing

Lhe meanet [ ¢, dat 3pea] B ShiPpredetBtallibal 5100hndRIhLbRE P! fenkBATGE ©

data processing ate car evi ce
as clained in cl&bs; gardhérear 8 RURPRY 94i BagRghéei Elunt hraasipiapsninelvded

centrally disposag thhfba$EQChagaethe !tﬁib OEnéh@agaédlchaatagaﬁaleﬂeand
fourth magne

trips which al i.gne t he | epgt f_the card and
di spl aced ac 8SS%FF§% BFﬁ°8F't 16&?8“&4?ﬂ“? p@%gn?Bg?hégﬁéﬂ?rB?}Qg in
di Spgosed stri 3 bgheheegdmwa afothe aamehenti oSt thadtsecmagoBOfangsesfcthe

strips and to thRaauetyal dayohel g SRILT BLLY GLPRASEN-SELE. oh0E LhLL]

magnetic strip being’at the o e car
fourth magnetic $odi BWBVSamﬁGHa#agnépr@ipegpﬁnsaad"ﬁhhﬁéreod afigaechcaf ¢ard

trans- itions 'nQb%@%@h'Ba&heoEQh&QgWBGQQBtStEHr59 PRhBItARAERIrEYaRd ré@ken
predeternlneg di st ance ,al on he card from a nunber of

Tmgnet | ¢ 11 l5 r BAEPELaRs SEALPAIane ALigRed With the magnetis sensing head,
the dev1ee will respond to the third and fourth magnetic

strips in the same manner as to the first and second
magnetic strips except that in the operation in which the
card is moved alopg the transport paﬁh by the card drive

20 means in cooperation with the card sensor means the data on
the magnetic data bearing strip is read but is not modified
by the magnetic data processing head. |
4. An elongate card for use with a meterlng device as
claimed in claim 3, the card having said magnetic data

25 Dbearing strip cehtrally disposed with respect to the width
of the card, having third énd fourth magnetic strips which
are aligned along the length of the card and displaced
across the width of the card with respect to the centrally
disposed strip by'the same amount as the first and second

30 magnetic strips and to the other side of the centrally
disposed strip, the third magnetic strip being at the other
end of the card and separated from the fourth magnetic strip
by a non-magnetic region, a number of magnetic flux trans-
itions included in the third magnetic strip being spaced by

35 said predetermined distance along the length df the card
from a number of magnetic flux transitions included in the



-20- fourth magnetic strip, the magnetic data and the first, second, third. ¥
and fourth nmagnetic strips being in the region of the sane one of the two '~
maj or faces of the card. device as clainmed in claim1l or *
claim3, 5 in which the ﬂmlm“mm Qﬂl udes a shutteldhnenber pivotable
about an axis which is paralfeltto ane of the transport -path, the
shutter nenber having a closure portion which is nornmally spring biased to
extend into the transport path apg.which has a ranped rear surface, such 10

t hat upon a said card being driven against the closure portion fromwthin

t he dfxw%@f&MEmh%@bt?E @h@i@@r?h?L@@?n@mi%audtaaaaedtﬁga?lsgﬁface 30tas to
nove t he cl osur ortio e transp ath.w thou e need to

oper at e 3§ P (ﬂégf%ht¥%§&§ﬁ ﬁg éPg e}nglgn %h A nmetering
devi ce asgubmlmﬁdthm aapeommeobfth&mw&wb ma jor Faces woffi theachrdsh i s\ ¢

| peat ed shent nd. SRS IRE 19,800 PRIRI R 08 HRATE! 1CopeRTLag, foad such

that it “both ex t raneous natte om ent er & when not
in ude adepnsgsébesam@t@ardm@g@ﬁnéﬂCﬂhdeﬁagnehn@tgu gembeng head during

Ul AR Ghotil dfdsdls hnion AsTHReRINGIIRK! Shesyhahanpral Iy as

described herein with reference to the acconpanyi ng draw ngs
magnet i Ehearltdaagiporin R,y the G@§&Fﬁﬁe&eﬁéﬁ€lﬁaﬂﬁpﬁ FeFéPéHEé to the

acconpampypiritd ot sidsS is?normally spring biased to extend into the
transport path and which has a ramped rear surface, such
10 that upon a said card being driven against the closure
! portion from within the device the rear of the card rides

on said ramped rear surface so as to move the closure
portion 6ut of the transport path without the need to
operate the shutter means via its operating circuit. _

15 6. ' A metering device as claimed in any one of claims 1,
3 or 5, in which a brush is located behind said opening
and opposite the magnetic sensing head such that it both
excludes extraneous matter from entering the device when
not in use and presses said card against the magnetic

20 sensing head during manual insertion of said card.
7. A metering device substantially as described hereln
with reference to the accompanying drawings.
8. A magnetic card substantially as described herein o/

- with reference to the accompanying drawings.
25 '




