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SECURI TY. Eéﬁ% 6/S AND METHOD FOR SHOPPI NG CARTS AND THE Lb@usgsli]Gzzg
CROSS- RE CE TO RELATED APPLI CATIONS 5 Thi s application is a

Conti nuati on- I n-Part of Application Serial No. 08/843,954 filed April 17,
1997. BACKGROUND OF THE | NVENTI ON 10 The present invention rel ates

. generally to a security or |ocking apparatus and nethod for wheel ed
vehicles, and is particularly concerned with a | ocking device for a
shopping cart to deter or prevent unaut horized rempval of 15  shoppi ng

carts fromstore parki FEIURIEY WRFARAELH MNP HMETEOP sF@Re conventional 'y -

provi ded by supermnarkets aubrdiwg dzrTe Roregeforkehe conveni-ence—of
shoppers, so that relatively large | oads of goods can be collected, paid

~for, and then wheeled out to the shopper S 20 vehicle for unl oadr ng. The
errpty cart is then QROSSHREFERENIRF B IUTER| APPHICETIONSd to the store
for sué)sequent use. The probl emvmth th| S system Is that carts .are often
renoved fromthe store parking lot, for various reasons. One reason for
such renoval i sThhat eambmmlmmthuﬁo 25 Gmtﬁimta’mi'cbm InePahe carfi to
transport gooscpagkn! eekhgh! NBOTRe ARG \dhon NlRD Maos noj, Tebgy N Lhe

cart. Thi an resu I n pérmanent 1 0SS or t e cart’. Loss of
shoppi ng carts results in very substantial fi nanC|aI loss to the retailer,
since each cart is a rel at%@g%@wi%mm Numer ous proposal s
have been made in the past evices to deter shoppers or others from

r enov ‘?1g carts fromthe imediate vicinity or parking lot of a store. ‘Such

devi ces typi cal TNei pebpdatsoneehypenotebheeks beakiradl3sto rRedeniximywhi ch. . .

5 20t Vel e Eile ceallca 55 AR ORACELY Bhed008 LR HRI LS
PCT/ US98/ 0B22%articularly concerned with a locking device for a
shopping cart to deter or prevent unauthorized removal of
15 shopping carts from store parking lots. |

Wheeled shopping carts are conventionally provided by
supermarkets and other large stores for the convenience of
shoppers, so that relatively large loads of goods can be
collected, paid foxr, and then wheeled out te the shopper's

20 vehicle for unloading. The empty cart is then collected by
store personnel and returned to the store for subsequent " "~
use. The problem with this system is that carts are often
removed from the store parking lot, for various reasons.
One reason for such removal is that a shopper with no

25 vehicle will use the cart to transport goods back to their
home, and then often does not return the cart. This can
result in permanent loss or theft of the cart. Loss of
shopping carts results in very substantial financial loss

_ to the retailer, since each cart is a relatively expensive .

30 item. '

Numerous proposals have been made in the past for.
devices to deter shoppers or others from remo%ing carts
from the immediate vicinity or parking lot of a'stere.
Such devices typically include some type of wheel locking

35 mechanism which is activated when the cart crosses a -
boundary of some tybe-around the perimeter of the parking



-2-.lot or travels a fixed distance froma store exit. Up to now, these
devi ces hg‘yfs,%gt;m gni fi cant di-sadvantages and have not been adopted to any
great exten %o the hi gh cost and di sadvant ages or pr olRGIMES806229 -
i npl ementing them 5 For exanpl e, sone nechanisns are highly conpl ex or
fragile and liable to failure, breakage or inproper operation. O her such -
mechani sns are too easy to circunvent_to be effective. Ohers are liable to
cause damage to the cart wheel s or t1e ground surface when depl oyed. In
ot her 10 cases, the |l ocking devices are so expensive that they add

consi der abletcost thravelas carftxed diighan@élgﬁwﬂ HRLRLERARGH (EXPEHS

Anot Aér - prﬂguernt\ﬂets[é %%%11 avfﬁ-es i é gre personnel retrie erg carts

and nesting.them together- Wil hee 3 ﬁ/&?nib iIkABR AdSAkivemtegeas dwve

| ocked wheBp¥e not aduptret uto aahy” greke” eptesfr Bel $aPused Rack to

the store, cbgekagghes! e qground and are |iable to be maged.

One pr%or art Iogll?l ng ﬁ/ﬁ%@%g%eé%r |E% g’ieﬁ“%@ PIPLAPeRGing, ddwm7s of

Snedek HAF seXapPLe  coapei Bechaniems greuhalghmyt aotnplexP A E MY e | S

depl oyed bama MAGELd Ctbl | £4) aspel the cart |s rolled over a
E1ubg a??e park| PR OPREH G :

magnetic sgrip at an outer perinefer of 1
contacts t % %rroﬁh‘t?han'aeﬂ’?tlésﬂﬁ Rfackap WMebmfchantgraundge

di sabling efifecive. boherer ard 1MW W s e AL E0RL S L0 Bush t he cart
5%Fh&3Found

at this p r [ the roeal t he ground ge-t
surface aﬁb pro%e%%gygg% n S ra%tﬁ sWilean degpd Q}’fedragneln coatémlrces i S
that the reaRprRSes the ﬂcecklagpe}wl\c&sanﬁreamb ré&péﬁ%i-@@|€h£el’t v
|nstallat|ﬁhﬂ/@ér&dy\é é}ferﬂc;’rq__t% 39 éln S. Patent, ﬁo §d§94 962
of Gray, a braking device for a Wheet &F PPl i REERdes E*aﬁpémqt?enber
whi ch contHREPEHe grinpkhemdrollenthitvehich edévi tapede EHaEhgEoFRVENENT .
Agai n, theeisoweel Sréetygen Jagpet 4q el 6 bl ocki ng nenber,
al | owi ng the brakin men?er tﬁg ,%I% MoV-€ Innsq-' 2’{ a’f &Ft Wohl
O her shoprﬁ ny B8r t"%ét aR né‘rﬂﬁ‘(/’r%swhhéhud@rﬁﬂ)phawal dlvakadendheal s .
openilifys iWhen the resultant "snake" of carts is pushed back to the
store, locked wheels slide on the ground and are liable to
be damaged.

One prior art locking device is described in U.S.
Patent No. 4,609,075 of Snedeker. This device comprises a
_?0” “ground contacting probe which is deployed by a magnetic
trlggerlng assembly ‘when the cart is rolled over a magnetic
strip at an outer perimeter of the parking area. .The probe
contacts the ground and 1lifts an adjacent cart wheel off
the ground,: disabling the cart. However, if a person
25 attempts to push the cart at this point, dragging the Probe
along the ground, damage to the ground surface and probe
may occur. Another disadvantage of magnetic devices is
that the magnets are very expensive and are ndt.suitable

for installation-over a wide perimeter.
30 In U.S. Patent No. 5:,394,962 of Gray, a braking device
-for a wheeled-.vehicle. includes a braking member which
contacts the ground and lifts the vehicle to impeae further

movement. Again, the device is triggered by a magnet to
release a blocking member, allowing the braking member to
35 move into an activated position. Other shopping cart )

braking devices include stops which extend into openings in
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nor e wheeyd.ggsbdsdventing rotation of the wheel. Again, thedrassgespheel
may be dragged al ong the ground, danmaging the tire. 5

SUMVARY OF THE I NVENTION It is an object of the present invention to
provi de a new and i nproved security device for a wheel ed vehicle such as a
shopping cart, which is reliable andzcost-effective in 10 deterring theft
or renoval of the vehicle or cart froma designated area, such as a store
parking lot. Accordin aspect of the present inventjon, security
appar at us- 9P d&F-cBOFEr "&"?\?\ 81 e PRRVRRY PG udPTRE 22X hEfpi WY céfg'{ ving a
pturati- tymjai:mwhemw]&d swHéel nagvibdedragdedhalengptheesyrourdd,aki ng
memher_ _.raotat abl d_on a.caster. wheel .axle for nobvenent between an

' 1noperat|v %?g}%?ngg p ¥ Bion spaced- above the ground surface and an
operative or |owered position contacting the ground surface, the braking

nenberShaV|ng a portion 20 ¢ §C ?nfﬂgﬁiﬂﬁﬁ@£45§“ardly beyond t he outer
peri pheral rimof the wheel™at Teast in € operative position so as to
separate the wheel fromthe ground and i npede novenent of the vehicle.

A locking devigejgign 855’¥béegff€her§£:€§§ﬁé| YnhRekioe the JHRKIQY Jrember
in the raised, 25 . inoperative position, a trlqgfr deV|ce releases t he

| ocki ng deRFE AR FRRTRYRS %mar%wg%%*fl%@gﬁ%er Ch N Y
ext endi ng && oANshSPp B §acdic Whietck aid Srell EabDe Rend Qic%ﬁlﬁéiffectﬂéfﬂf ably,

t he | ocking device a&gi utomati cal | cks the . br devi ce In the
operajt‘?ve ‘g?t?ﬁrln?o F(frg ﬁd:SIIE?rB?IV%%t P? t?I & i ‘grbﬁaﬁ sEFPEbI% re-
setting dedesignatgdpapeadeduth sisore srersopratkinkneldr aki ng nmenber may be -
of any suitable,g 8‘981%0\&' di tQS%@gge%%artﬁx@r&E%ﬁE‘g1B%§q¥t% fory

rai sing or separating fro round oper a
position, sg@ﬁrawaaupmn@husl @al ﬁ?vm;antf@@ 8i ybe@ﬂeplamafmclm ﬁlqmm ed
paral | el apnd3pagRc S rom-eNehacky ob Hikiesly omeégyé@4@Heels is

PCT/U898/06229
provided, which comprises a braking member rotatably

mounted on a caster wheel axle for movement between an

inoperative or raised position spaced above the ground

surface and an operative or lowered Position contacting the
ground surface, the braking member having a portion

20 projecting radially dﬁtwardly beyond the outer peripheral
7 rimTof the wheel at least in the operative position so as
to separate the wheel from the ground and impede movement

of the wvehicle. A locking device is provided  for
releasably locking the braking member in the raised,

25 inoperative position, .and a trigger device releases the

‘locking device in response to a trigger signal from a

signal system exténding around an area in which carts are

to be retained. Preferably, the locking device also

..automatically locks the braking device in the operative or |

30 lowerdd position until it is released by a suitable re-
setting device only provided to store personnel.

The 'braking member may be of any suitable shape
providing the necessary projecting portion for raising or
separating the wheel from the ground in the operative
35 position, such as an eccentrically mounted disc or partial -

disc mounted parallel and spaced from one face of the wheel



-4- and having at least a portion with larger dianeter than the wheel _
di aneter. I a preferred enbodinent of the inventi aki ng
menber cdﬁBPP§§@9a part-circular, hollow shell ‘encl osing aﬁ§8P%¥%W9 f the
wheel, the shell 5 having an outer, arcuate wall spaced outwardly fromthe
outer peripheral rimof the wheel, and spaced, parallel side walls
extendi ng over opposite side faces of, the wheel and rotatably nounted on

t he wheel axle on opposite sides of the wheel.. The side walls are

sector-shaped and the 10 shell may enclose only a small portion of the
wheel or hald dravnioree agf liches tweeportilon Witk dgrged tikggterdehnneshare

‘preferably Jpuni edpuddinea whegl, supparl. ok adl Agenl; g shet! gederer =
~unaut hori ze anpertng Wth the security apparatus. In a preferred . . .
embodi ment igfverntsi omy ehhiodprakiaias eehbeéms compat sgisd & epant-spucvdaspeni ngs
i nt o whi ch 13,1 06K B fVEQ@1BEINECTS plktien I BESeheOwHdIOPEr @ VELRPSI Ti ON

and the operat]ve position, respéctively. The Iockln% device may conprise a
r et r actabl 3G nBRDOV UGS cHEFRRBE aWaddy SFRAE D 0 Cutyasrdilivorf X ehBeng

into one ofnither t per2PRBIrAYS ridNdof hehle! ivaaet] deyhee didat! sphhglhetki ng
device out of. the first Osﬁgéﬁ% when actuated. The Eetract d ockhn% devi ce
may be bi astfi® Al hshit SHEDFRRIG WheTt 1R et R8P | OF chRRe¥nERL
operative posltiroratdisldi nguhbedsbal khienwhaied posid ian @pposibedssdbke t he
cart. Alternatjyel sec I nme r be _bi.ased,intao the,second
openi ng V\/neonn@t léesﬁgle?lr'eag'ﬁg% %%geoﬁ"gﬁasl\r/r%i(%r%ie&}\:@ é&hﬁggﬁi%rh‘.i &

tri ggerd deehesl haay enprlicse oy tecismad 1s plogntrdica odr thenwheelacruhedd by a
sui tabl e bQundasye deiChe SWbefS 30 a buried perinmeter antenna. The
.shell may.be biased Into the o(ﬁgative position by a spring_or the |ike, or

nmay be positivel TRRIAIFYY apddrdIddato AVHESSGFEr RESFETaPLYameuatpdsiti on

into’” the pREiB i %6 whdedWes@FpoPesybiken adridet eaped.she1 1R 8546469
PCT/ US98/ 06229 -5- ., , Do .
unauthorized tampering with the security apparatus. In a
15 preferred embodiment of the invention, the shell has first
and second spaced openings into which a locking device
projects in the raised or inoperative position and the
operative position, respectively. The locking device may
comprise a retractable lock member biased into an advanced
20 position extending into one of the two openings, and the
trigger device retracts the locking device out of the first
openiﬁg when actuated. The retracted locking device may be
biased back into the second opening when the shell reaches
the operative position, holding the shell in this position
25 to disable the cart: Alternatively, a second lock member
may be biased into the second opening when the shell
reaches the operative or lowered position.
The trigger device may comprise a switch, a solenoid,
or a motor actuated by a suitable boundary device such as
30 a buried perimeter antenna. The shell may be biased into
the operative position by a spring or the like, or may -be .. -
positively driven by a motor from the inoperative or raised
position into the operative, lowered position  when
released.



Since the | ocking or braking shell conpletely encloses part of the wheel,

It proteoave sthesewheel agai nst damage when in the operativepcgasosps2etion,
since no action on the part of the person attenpting to renove the cart can
5 cause the wheel to drag al ong the ground. The security device is
effective in deterring cart renoval while protecting vul nerable caster
wheel s agai nst damage. The |ocking shell isol ates the mechani cal el enents
of the braking mechani smfromthe braking forces. According to

th t th { d t d t
Govi ce. i o brovi ditios s TR S8 PR Esr o rhelY erimane e
secured topdmtyofethewhheél;ommzﬂﬁqtmmMmteueomhduieagamnatbﬁdmagg e
menber 1ot ghahl ylﬂoﬁﬂ%e%poé}éél%é‘x'&o@HdPngégﬁg',ﬁ (S.Jﬁlcaet 'NE - éétfloko R L

wheel between a raise I"noperative C opera
posi tion cdheadpany afsmh@deema@htemtmeert%o:em\m thﬂcahré wiege|

fromthe syface apd g{r@(ﬁnttéoa%gorma‘n%hﬁrggg%ua therﬁ%elg%%roﬁy

| ocki ng device nounted inside the yoke evi ce
novabl e betdfSEkran Ja%iva%%acbbgﬁubﬁ | SekeAginAe Eaam n§emeiedr .vwh ithee

rai sed, ingpastddvEndoTullnerabded chdiadr aghed1 BOSighli gkt Qi&@égé‘g “T?le
'braklng negggf andé$ ctyat Qr for Vi ng the locihé%¥deV|ce| %ﬁb
retracted king isPelks pdiod atE ot BfentecrapiE emgpts o

| ocki ng dewrtkiangl methahbsmafeonr eher bebkimgufioeded.t hin a housing which
encl o t he sh n.the raise L noper a L ve-ppsition artial |
enclo?gg t he mhgg?coﬁ%%nﬂoﬁglﬁﬁg%% u%t%g gﬁ%uﬁﬁegﬁngxﬂgteﬁ§
supporti ng a yokwbined qmte::bsan@esegnedtyt devige dce paosﬁ)dedcommqh onal

wheel  SUPPUIGAG YOkes e ORBON TG LyOke ! N2 HALER! LODC LREARIAIST

conpri ses enol d I'S” exten to retrac

| ocki ng de\ﬁhﬁa ¥olks, 13 dm%ehle m%ﬁa@lm@te@n@natbengsﬁeunat e akding

senses tra\ﬁf&mﬁértﬁ&a\t@si WRintedon tmglaea@ratrﬁm%t%rﬂame tﬂéqa&eiwémte |

of the predet eppined area, The ockifg, deyree s preferably biased (oo

1owered, operative position contacting a surface beneath
the wheel so as to lift the wheel from the surface and
prevent rotation of the wheel on the surface, a locking
device mounted inside the yoke, the locking device being

20 movable between an advanced position locking the braking
member in the raised, inoperative position, and a retracted
position releasing the braking member, and an actuator for
moving the locking device into the retracted position in
response to movement of the wheel. |

25 The lgcking device and actuator are preferably mounted
within a housing which encloses the shell in the raised,
inoperative position, and partially encloses the wheel.
The héusing may be mounted around an existing wheel
supporting vyoke, or may be designed to  replace a

30 conventional wheel supporting yoke.

In one embodiment of the invention, the actuator
comprises a solenoid with a plunger which is extended to
retract the locking device away from the braking member,
and - a sensor in the yoke senses travel of the wheel over a

35 buried antenna around the perimeter of the predetermined -
- area. The locking device is preferably biased into locking



-6- engagenent with the braking nenber in the operative position so as to

pr event ngﬁyg&'g%z-ed rel ease of the shell--until it is unl f’ﬁl‘?ﬂs 0633°" €

per sonnel urned to the store area. Alternatively, € solenord
plunger may itself 5 conprise the braking device. |n another enbodinent,
t he actuator conprises a notor which i's switched on to drive a | ocking

| atch away fromthe braking nenber. _JThe | ocking device also includes a
separate, spring |oaded paw for engaging the braking menber in its
“operative position to 10 prevent release of the braking- nmenber by an

" unaut hor i zehgsgemerthe widut - i thel derakingalhgmer nethantal | gperbbaved by

store per sopnel dn Ry W chgrRRdE RN e abagdor gad Lheotor

is then activated in a reverse ection to drive_t ch back Into

| ocki ng en@dfenerdt 15 unjiocked &yhEianey PeEseane LARREr ERYyTRedakist RBe
asrﬁeclt of té&é% %&@&t.di trzu%_txix@}ixaerge,t ho@ @th&@g@i PULABESTRA: h%stéw.hee:c ed
veni cl e outsi ae a pregaeter ne afea, 1S proviae conpri.si e steps o
transnitti ﬁé’“&"’c%ﬁ%g‘é@espb”gkllnﬁr HPeri nEPePné’ﬁtl’@ﬁneF“ﬂP$ﬂ%&‘P%nth

_ar Ouns\,h t hle apfﬂﬁiarmixe_rcdlﬁfpxairs?@am%tcm vﬁmimecimlswmavégim ﬁobdﬁkirﬁgarkrprrber
on a ee (0] a ve C to e ed . t ni e rotecte ar.ea ‘ne ra |ng
o per bei AORE St Er | BuRY, B AL BriRind) EERES SuE% 1BEknHS

surface andieanapeadsovdnudsidesonaceepectitey tspripgpuhdagddéd mwl aferso as
to separat : e r rpfg%{]gge ne i aped f ehi.cl e,
r el easabl y%lﬂaé%% %}ﬁé g?gﬁaqglggrre er]131 ??\ ?Eg %Pg%\ég—' poﬁsl%@n?d{dg?ecti'ng

t he trliQygePravpntt releaseyvedi dihe i Brabikd- memberobat iash warutbarienpd

perineter a&NNa THMdHA NGk B89 1 E4 TP dr 3hbchdi @aP1{Pi 881 89uER Mode
on detectign of the trl'g%?r si gnal , oger,atlng__._t,ge F(I‘&I %ger clrcuit to
actuate an Ritt §EP5R (REFRPRALL (IR PSCRAtorFft BERFIASOIMERREE r itRyePe

signal, whefsised he apicakthg nMecber cid rthleal eactivatéé aperaliyeveesetion,
and swi t chiglg J06; o "L 995E: 6L Bt 123U WU AW AR AOYEL IDdE o VO
15 with the braking member.

According to another aspect of the present invention,
a method of impeding movement of a wheeled vehicle outside
a predetermined area, is provided comprising the steps of
transmitting a trigger signal from a perimeter antenna
20 extending around the perimeter of an area to be protected,
‘providing a braking member on a wheel of a vehicle to be
used within the protected area, the braking member being
movable between a raised position raised above a ground
surface and an operative position contacting the ground
25 surface so as to separate the wheel from the ground and
impede movement of the vehicle, releasably latching the
braking member in the raised position, detecting the
trigger signal if the wvehicle is moved to a location
adjacent the perimeter.antenna, switching a trigger circuit
30 into ‘a high power mode on detection of the trigger signal,
operating the. .trigger circuit to actuate an actuator to
release the latch on detection of the triggér signal,
whereby the braking member can rotate into the operative
position, and switching the. trigger circuit back into a low

'35 power mode. -



-7- Preferably, the nmethod al so includes the steps of releasably | atching

t he brakiypogmgdrer 1 n"the operative position, detecting a rEiessmmesiognal
froma hand held transmtter, switching the trigger circuit fromthe low 5
power node to the high power node on detection of the rel ease signal,
operating the trigger circuit to actuate the actuator to rel ease the

br aki ng nmenber on detection of the regl-ease signal, whereby the braking
menber can be returned to the rai sed position, and switching the trigger 10
' ' node. rigger circuit is naintained in

circuit back into owe The
t he high pomer"ﬁﬁageFBP § pr’élﬁl%t&erﬁ F‘ﬁ'ﬁg | HRETIIES s S cPERPSt PF el ease
“the latch: rE’IGéEHb‘QW’l&ﬁtﬁﬁ[ﬂg“rﬁthﬁt Gwsing apmbexi nad etheom@ei&mma The

. security a tus net hod.of...t hi vent 5 are _relativ i mpl e, .
durabl & REEL BeRBenTTESCote e Sppsratuctdate TR am coEBR A ng

shoppi ng caranaineetsmn tsvmnchxmmuthleng:ng\g)drf cdariciud oﬂrcnrtnethar tlow

~Unli keg ex n | p e .
nornal 5&3? Qli&%gheggar §18r ot?%%'?%%t %ﬁ ﬁ é%rtegﬁgnnsggd}n%%e when

depl oyed neleabe: @ggr@ducummiémgskh@f WekadRY t olrdeltnger 1agtate

pavenent. Eﬁ%EEcEE§€BEP€6C?Efgég@EtHBAﬂ§H§§n%5member cBh%d%éﬁ%ﬁgn'JWent'on

w Il be better understood frgmthe | om ngdetai| ed description qof sone
preferred BiBodishksase oﬁleﬁ!@%nvwhﬁirsm t'ak%n braking uRermbsx wWwehR thie.

acconpanyi ﬂ@tdi’:ﬁéﬁngé theNrabhsed pblg@tlieher emee sidRidng ndfeercrtigddke
parts, and in sS.a suﬁg el evation view of, a

cast etPuni ?1ﬁﬂlﬁt b@‘éguﬁ"f? %e}/?%gmé‘ﬁﬁﬁr‘a‘?ﬂﬁ t oL B {FAJIRRHAT Aeht 7 the
i nventi on; m&kigtuaénadi snatkechighkpowtromotiee ficef a preeetfermined t1ime5

EL%&:ﬁgBtLgngggggggéﬁﬁggﬁggnhogﬁlr¥i8%b%a%%% q%gé ne %E%f§}£ﬂ£¥veiﬁ%
'PCT/ US98/ 062we igterval is approx1mately one second

The security apparatus and method of this invention

- 15 are relatively simple, durable and inexpensive,' and the

apparatus can be installed on existing shopping cart wheels

without requiring modification of the cart. Unlike

existing braking devices, the braking member or shell stops

the normal movement of the cart and protects the wheel

20 against damage when deployed, as well as reducing the risk

of damage to the underlying pavement.
Ip 0] HE DRAWINGS

25 The present invention will be better_understood from
the 'following detailed description of some preferred
embodiments of the invention, taken in conjunction with the
accompanying drawings, in 'which like reference numerals

30 Flgure 1 is a side elevatlon view of a caster unit
”withwgﬂgggu;;tymdevlce_acccrdlng to a first embodiment of
the invention; ‘
Figure 2 is a view taken from the left side of Figure
1;
35 Figure 3 is an enlarged sectional view taken on line N
3-3 of Figure 2, showing the devices in the armed position;



Figure 4 is a sectional view taken on line 4-4 of Figure 3; Figure 5is a
viewsim]Jar to Figure 3, with the device in the actuated | ti.0n...5

Fi gure 6 WQI%4e46%\ sinilar to Fi gure 5, with the device i nlp%&rsgogw
position; Figure 7 is a block diagramof the actuating transmtter system-
Figure 8 is a bl ock diagram of the receiver systemas 10 installed in the
caster; Figure 9 is-aviewsimlar to_Figure 2, but show ng an alternative
security device with a nmotor driven Fgfch; Figure 10 is a left side view of
the structure of Figure 9, with the outer cover cut away; 15 Fi gure
11 is an enl argediguew @& Bspartsemtiodndl guiew9 talidh bhe ldema ce-4ndfhe

| ocked posiﬁiﬁg'nggure 12 is a view of a battery operated resetting probe -
to reset the FBtor-driven | atch; Figure 13 is a side elevation view of a
caster with a 20Figuyseurd t ysdevi vdewc coimdi yay t soardidrre eFhodvikit téke t he

i nvention, éé%ﬂéérﬁhiEﬁetQ@tﬁéEéﬁd oseReKat i ve position of the shell;
' rm | to Figure

Figure 14 is a view sim|ar re 13, Illustrating the |owered,
operati%e positiBhdgeret He dfeld ; veew similgy gpe Higyxe 3 SsecWi®h &het he

lines 15-1538Fi&bgynetrhd; rEsaur pokbtiond side view, with the near side
renoved, -of a further nDtor,drivenkggyfigq£ation; Figure 16Ais a .
cross-section onFHEBTR nds 16A PeARCHD AHIEAR 18T FRYEr e BFFUREIRGI ew

simlar to €rghsmitberwsybtehe shell in |locked position; Figure 17Ais a
view simlar 1o ELgHLess 105200 1der hi Dot hR BReLhe! BeBR: B PLTRLR g ocked
PCT/ US98/ 06228tadiefli ur ehe8castam;enl arged view of the | ock mechani sm
Figure 9 is a view similar to Figure 2, but showing an
alternative security device with a motor driven latch; '
Figure 10 is a left side view of the structure of
Figure 9, with the outer cover cut away;
15 ' Figure 11 is an enlarged view of a portion of Figure
9, with the device in the locked position; .
Figure 12 is a view of a battery operated resetting
probe to reset the motor driven latch;
Figure 13 is a side elevation view of a caster with a
20 security device according to another embodiment of the
- invention, illustrating the raised, inoperative position of
the shell;
_ Figure 14 is a view similar to Figuré 13, illustrating
the lowered, operative position of the shell;
25 Figure 15 is a section on the lines 15-15 of Figure
14;
Figure 16 is a side view, with the near side removed,
of a further motor driven configufation;
' Figure 16A is a cross-section on the lines 16A-16A of
30 Figure 16;
~Figure 17 is a view similar to Figure 16, with the
shell in locked position; |
Figure 17A is a view similar to Figures 16 and 17,.
- with the shell in an intermediate locked position; '



with the cover renoved, show ng the shel | I noperative position; Figure 19

I s a viewdokaflgs N the direction of arrows 5 19-19 in Fi pof@sdshieaiy gur e
20 is aviewsimlar to a portion of Figure 18, with the mechanismin the

shel | operative position; Figure 21 is a viewsimlar to Figure 19, with
the nechanismin the position of Figure 20; 10 Figure 22 i's a bl ock
diagramof the transmtter circuit fer Figures 16-21; Figure 23 is a
bl ock diagram of. the associated receiver circuit; and Figures 24A and
24B are flow diagrans illustrating the 15  software for operating the
security appar atRigwre FLBuiés 26 RlangedegtRyPPLother ek PREFRRRES™

EMBODI MENTi30  the cbvaYr eSerdove8l tdigoWimy e | bhelllr af8cpesasufisdy -~ -
apparatus for a wheel ed vehicle such as a shoppi ng cart according to a =
first enbod®QHIFt the present invention. The security apparatus is

i ntegrated w t'h minpuyderd 18 af vdeshapkery idarthe Aisedoichsell erttdowswheel

if a p?’rsoquza? attl‘gnatls tpgrenove the cart froma designated area, such
~as a stbore pal |rfdll tIUEE N %bnventional yoke as normal |y provided on
.casters is repl &eguby 2nlis gedr ek esimmilmusiong PRritdorend! ddigugrepast, of
t he wheel I ?élfé ecur | a [ djpoperative,
arnmed posi %’%&2‘?3%% o Hgﬁ?‘g ?[Hu?ﬁegﬁgggl %Béfgﬁﬁgse %otgg%\}gr%l?'i_onal stem 14
whi ch i s securedianze shdppgisng cHiewbEdpileat 9| Bigpneedd, THethasher is

prefer ab')/nfécﬁﬂrl/férﬁnﬂnct@ﬁée%osﬁéigﬁsbfi kiysteabed in Figure 4, housing 12
has opposite side walls 15,16 extendi ng down on opposite sides 35  of
wheel 0. The W##r80 3% A6t aBabPiCRbuFRETAN aftax f8S1 8L EBRFFES Bt ween

the housi ngiwaddit 1fod Fidhieesecorply WO 98/ 46469 :
PCT/ US98/ 06229 -10- app tus basically c rises a_braking_nenber or., shell
20 rotatably no %‘Hr‘gna%il eS8 %o%ifc%j% %@ﬁ&%v@ﬁ a%E‘Srtﬁgﬁocmted
receiver circuit; and _
Figures 24A and 24B are flow diagrams illustrating the
15 software for operating the security apparatus of Figures 16
to 23.

ESC TION O EFERRED EMBODTI S

20 Figures 1-8 of the drawings illustrate a security
apparatus for a wheeled wvehicle such as a shopping cart
according to a first embodiment of the present invention.
The security apparatus is integrated with one wheel 10 of
a shopping cart so as to disable the wheel if a person

25  attempts to remove the cart from a designated area, such as
a store parking lot. A conventional yoke as normally
provided on casters is replaced by enlarged yoke or housing
12 for enclosing part of the wheel 10 as well as the
security apparatus when in the inoperative, armed position

30 of Figure 1.  The housing 12 has a conventional stem 14
which is secured to a shopping cart body (not illustrated). .
The caster is preferably a swiveling caster. .

As best illustrated in Figure 4, housing 12 has
opposite side walls 15,16 extending down on opposite sides

35 of wheel 10. The wheel 10 is rotatably mounted on an axle *
18 secured between the housing walls 15,16. The security



or sector of the wheel 10, a | ocking device 22 for releasably |ocking the
shell 20 in an inoperative position 5 as in Figure 1 or an operative
positi onVW98/4646% gure 5, and a triggering nodul.e 24 for MROTGSIBHEIPng
device 22 so as to release the shell. The shell 20, which is preferably of
metal or other strong material, has an arcuate wall 26 extending around 10
part of the periphery of wheel 10 but spaced outwardly fromthe wheel
surface so as not to inpede its notié®-when the cart is within the
restricted area. A pair of side walls 27,28 extend from opposite sides of

val| 26 on onnosides a@é‘fcé’flw o 4165068 RERHESNoLNenEhgehoand 15

‘housing side walls 15,16,--as i+l ust-rat-ed-i-n-Fi-gur.e-4,-so-that the .
shel | coml@‘@%ﬁ%l% AR F*hehel dtfseas E—é’CEXt@’@eOV\%'I B PoFLign js

[secti)r[shai@ﬁd s%@isor | |a,tf talglel | {;Hsknat g? eg@?%dmat ttf? ea@%t e o;zqrzogar?ngl e
ferr err it W a e portion o e
Lheel oncl GRAPARASIE 1oskRStr dliel T ofd| 1ol {RRETRGLYE) Phstriena i n
t he dr &M ngss :ancF dda drseti apdmiding @rmsa.ttglcm b theFigoge B&r,0anad0[ err]

ﬁﬁu?\?eﬁlg[v%?rorpﬂp%é‘%a%naﬁ'ah oRHE! R 1oy BV (RENAE el RaTLB0RY,

spring 34 it sexlaaske athenshehd.to housing side vvaII 15, extends around the -

axle 18 and is Sﬂef% EBG Qﬂ%ﬂﬁitfseggekgrﬁﬂgysg$ll ngtother a

illustrated in Figures
count er cl o BEHIRY dNRBELiBh, ha‘ﬂweararenatléta/awalées?&f eexi:eerarbmgsﬁepunﬁas a

seriesf SNAGECGORSHE REIFHIWMA Jft vl phebut ispalced Bﬁt&aﬁd@@@&o@pem ng -
35 and four kgé)aced rral I ga openi ngs 36. The, | ocki ng device ses a

Shr oo part GhE osee [ BHEEREShE0! RS Bok 5 e, TS [T Lon MBgR,6heThe
outer 35 dast Ii@kmeﬁmndhéorerserﬁmwchlalx;earmum ashin sPpagede fvatad pi vot
pi ns 42, 44, Je & ds 1 \9@ 98/ 46469

PCT/ US98/ 0622%/\/{9li ﬁx ﬁlnnge I nk %PB%%%EQ %I e ol nks. “heP Fel i nk

36 is gsides of wheel 10 in the space between the wheel and

15 housing side walls 15,16, as best illustrated in Figure 4,

so that the shell completely encloses part of the wheel.

Each side wall 27,28 is sectbr-shaped ‘and, in the
illustrated embodiment, extends over an angle ©

° However, it will be understood that the portion of

20 the wheel enclosed by shell may be greater or lesser than

that illustrated in the drawings, and may be a sector
having an angle in the range from 20° up to 210°.

The walls 27,28 have aligned openings 29,30 rotatably

mounted over opposing hub portions 32 of the wheel 10.

25 Preferably, a spiing 34 - is secured at one end to housing

side wall 15, extends around the axle 18 and is secured at

the opposite end to the shell, as best illustrated in

Figures 3 and 4, so as to bias the shell in a

counterclockwise direction.  The-—arcuate wall 26 of the

30 shell has a series of spaced openings around.its periphery,

including -a . larger opening-35--and. four spaced smaller

‘openings 36.

The locking device 22 comprises a three part latch or

linkage having a.series of three links 37,38,40. The outer

35 two links 37 and 40 are pivotally mounted on spaced, fixed

pivot pins 42,44, while center link 38 has opposite ends



bi ased in a counterclockw se direction by latch spring 45. In the arnmed or
I noper at iwe op@gied 1 on of Figure 3; a1 ocking finger or paw péfrospsibeass t hird

or lowernost |link 40 5 " projects into the |larger opening 35 in shell wall
26. In this position, the shell is held over the upper half of the wheel
10 and is located within housing 12, as best illustrated in Figure 1. The

actuator nodule includes an electromechanical 10 actuat or such as
sol enoid 48 secured to an end wall 49 of the nodul e 24 adjacent | ocking

devi ce or |inpka 22. Sol engid 48 has a plunger 50 novabl e hetween the
retracted ptb%?ﬁg‘g@%fpﬂﬁﬁ?‘g--t?vaﬁb&t% v]a-Hgéﬂ pois i%’r‘}'s&'f %‘Iﬂrrﬂﬁ@é 55 An
. actuat or orbigsed vs &7 cowirtersloEkni ed tiirkhe isndbie lanchS sprany 148 ed

circuit board 52. __The receiver. circuit is illustrated in nmore detail in
Fgure 6 ADAES TR SRS Tehe et S O P dRd dor e "
The circuifingetrudes pasili t 46l eosender Ehind cbrdeleeesmassi ghimhk at4 & he
out er ri a e 1t i shoppin t IS t e
kept . p§|'nrﬁr(gj?‘l?{'as?Pgéegh\gn%%m%nt%ﬁ%i2%) %}érlgﬁé?ﬁérw%g%pzassﬁt eﬁ%g 58
ext ends ar otipts tprspeitnetiehe shelll sisdmbdtewex che sumean el gfalthe

- generator aghddiusigatggyi i gStleq AW A AR Sigali Ry e srlgct ed
which is not_li1able to | nterference. In the illustratéed enbodi nent, 25 a
triangl e wakbleskraratoineBigereodnected to 275 kHz sine wave oscillator

62, and g ge resurh@nta @t tbr i @i Ctigth Mide &N T e@ec@4ome dHig ilceap
ant enna .

1t will be understood fhat other vefornms_and frequenci es
a8l 187 naRFHRFGOBe SHEBY 25301 enoich SR Federed HasRnead: B3dd: o4 & ¢ he
out put si gniahe ofmadiben24H8 adjarente ibafyingg -devtices ot oskidloadde 2mt enna.
Preferably, nsSQr -5 rjis [ t | 1| on he sane
frequency a%gfﬁég ‘%tganﬁlgg%u pfﬁa@?%eﬁ%%@ﬁ%v%geis%n}ha%ﬂcﬁeeo%%ﬁ %%egxéa}bcnér\eélﬁt ed
via RF anplposirics of cbigumre rk@nd i tthe civanced ipaessitoion duff dtitauresd. | f

the output As 200YL8rPbLIREEINELL AFPhL L VS nGuP$8in O RIARIH
PCT/ US98/ 06229 -12- . . . L. ]
- 15 a printed circuit board 52. The receiver circuit is

illustrated in more detail in Figure 8. A battery power
supply 54 operates the actuator circuit. The circuit
includes a suitable sensor 56 which detects a signal at the
outer perimeter of an area within which the shopping cart
20 is to be kept. In the illustrated embodiment, a buried
' 'perimeter loop antennd 58 extends around the perimeter, and
is connected to a suitable signal generator as illustrated
in Figure 7. Any suitable signal may be selected which is
not liable to interference. In the illustrated embodiment,
25 a triangle wave oscillator 60 is connected to 275 kHz sine
wave oscillator 62, and the resultant output is connected
via amplifier 64 to the loop antenna 58. It will be
understood that other waveforms and frequencies may
alternatively be used.. S
30 ‘Sensor 56 is 'de'signed to detected the output signal of
Preferably, sensor 56 comprises a resonator which will
resonate at the same frequency as the antenna output
signal. The resonator output is connected via RF amplifier
35 66 and rectifier 67 . to a threshold detector 68. If the -
output is above a predetermined amplitude, a pulse



generator 69 is actuated to produce an output pulse which in turn activates

-sol-enoid_48 to urge plunger 50 into the extended position_gQ lLagure 5. |t
will be JYR®EHod that this is j ust one exanple of a sui tPé%rI/@yg’lHP%ait for

5 actuating solenoid 48, and other alternative actuators may be used in
ot her enbodi nents. Operation of the apparatus will now be described in nore

detail. During normal use of a cart,lzt he apparatus will be in the arned,
i noperative condition of Figures 1-3-“10 The |l atch or | ocking |inkage

will be fully extended so that |ocking paw 46 extends through opening 35
i n the sheldermewhtde 6belib msthekedd mo trradupey rostoyosut | palsenwhhichh it

“isrrai'sed ove. the. “and i ated  al ' i thip t caster
housi ng. 1201 fut; aCESYRPRE ol 8ol o8 Thke FhIGY B Phbol PRers
wi th nor malextendéedpomiehemtobiFigheed 50 overwihe béoendersgeodnthatf a
user attemtdo ol lddie caid Qehpie Byrigd Laopaakenpa afiput cgb the
parking lot or other restricted are the antenna signal wll Dbe picked up
by sendor GICMALinGIMERRPiGE S, Rndrethey Rl erNakEveuASEUGEAEEAMBY 69 to

emt a singe psd$ein IBtBePUESBoRREAEZES the sol enoid 48 to drive plunger
50 into the extended positiqn of Figure 5. As,the plunger_is driven,
outwardly, it pUdpReatheip ott%forﬁéﬁlf%th“%&’w& n %% #%‘Fﬁl@%& in
outwardly, metd agetagld Durimd Lndm@elw aumdefsbm’ulat fmh ,sluhéahﬁpagaaawh |4|6
out of openi 5. . soqn_as, the pa i.s free .the apening, the,shell
20 w11 T ot EL bt SRRl PeRAtYs SRRy 2o FRRUTSR 1A 1 he
“di recti®dn dthe Hetarh o i odRing d imkadgehiws Ylotet ifaul g exitendedusbi thabe

et oon! Pl St U0k enall LRl St L0 gLV,

posi tion, |131d|Hgewabelligsupedfr ithd tgr omETIRSE Heosheiony oint whichhe
pawl 46 hasj@ rid cheliided agbbeR | fhéatEhein@PHNIS 36 10satklat athesshel |

cannot be rq&ated 35 . gack hn t he %gp S|te_d|rect|on to rendeé,lt _
i noper at i veeRRLERLY aBit ERLRoFhge FREE s%ﬁ"tﬁﬁr{%dl%'or PR ebREE i RGSLELSRY on

WO 98/¥646%he apparatus does not interfere withPChoWhdd/ 086323ing

movement of wheel 10 over the floor or ground.

if a user attempts to roll the cart over the buried

loop antenna 58 out of the parking lot or other restricted

area, the antenna signal will be picked up by sensor or

20 resonator 56, in turn actuating the pulse generator 69 to

emit a single pulse. This pulse energizes the solenoid 48

to drive plunger 50 into the extended position of Figure 5.

As the plunger is driven outwardly, it pushes the pivot

connection between links 37 and 38 outwardly, collapsing

25 the linkage and simultaneously raising pawl 46 out of

| opening 35. As soon as the pawl is free of the opening,

the shell 20 will rotate downwardly, under the action of

biasing spring 34, in . the direction of the arrow in Figure

5. This rotation continues until the shell contacts the

30 grouﬁd. After the shell contacts. the ground, continued

forward motion of the cart will move the shell into the

braking position, lifting wheel 10 up off the ground. As

the shell rotates, the pawl 46 has a ratcheting action in

ratchet openings 36, so that the shell cannot be rotated

35 back in the opposite direction to render it inoperative.

A suitable stop device is provided for preventing rotation



-13- of the shell beyond the point illustrated in Figure 5 and 6, for

- exanpl e yGbHspade’ on the end of shell 20 which engages pi npcuSes/dsk® shel |
when the shell reaches thHe | owernost position, as indicated in Figure 6.
Clearly, pin 5 73 may conprise any suitable stop nmechani sm At this
position, pawl 46 projects partially into the final ratchet opening 36 and
prevents cl ockwi se novenent of the sheld, while pin 73 in the housing
prevents further noverrent in a countercl ockwi se direction. The pawl 46 acts
both as the 10 | ockin er for holding the shell_.in the ralsed

i noperati v®@hdhei %lhe%dbﬁﬁgnépélhét |RPé-rﬁb§|1t]|Lb?Fraa’iﬁfi asnt Régpas o gnd

‘rat chet'i ng ggngggemeniangl&Panisigso 362 bie theelntd AN smlllonger whaldh at ong~ -

th d when th hell,is in,th t ed ti f F S, d 15 .
moti on of (HEAERT PAR kSR, THR PRECANECE neb | RBedel TORGRER AR

encl oses t Newdmsdstanpgbssit Bdrals ag Jfrrdnmattfmi ngm@uxsaost hatcndaacwme@;llrdoes
not begone d | % C st ush .t he
cart o%othr'g’gn@\ggelé&né'ﬁfsgh%% Pg%trﬁg UCZ%E?EE %K d'amag%gt ?i’t 52 20
pavenent, spcrﬁ:weticbre, Pariatds \pd] ectrs Qamaelllangmth:e t@:eoindlaﬂa tdadthegndul vy
damagi ng i1, ﬂﬁngxstﬁﬁ éévé’rﬁ%ﬁ; gsgms r VG NP PERLEGHRY jcart s

froma stor ue to t firculty novi ng a cart when one
of the \Aheéwlsll% R ab} evdlé'she?|h¢t}s~°e4=%&'erarerwem#gufvérsherm@vewntc&ﬁn@t 25

ta”per\Mtftddﬁt+ﬁ@¥¢@ﬁwﬁﬁ@aaﬁﬁé&ﬁﬁbnatt@mg §éWI“4§ﬁ&@tstboﬁhn§% el d
ol endit arlP G oTaHRtE Wi MELTHHI & ity hich Mo BRISRS-access
to the | ochmtgaérartkﬁge pcéition andVure tdze::satmp;m @@sda:rﬂon,s arel devee for
B . . MU TN
provi des access Tmeawkeqlrmwecaﬁimm lomgepperll ozkong thek ggdundlwheey
R R0t oA R R
in motion of the cart is impeded. At the same time, the shell
partially encloses the wheel and shields it from the
ground, so that the wheél does not become damaged in the
event that the cart user attempts to push the cart on three
wheels. The shell also reduces the risk.of'damage to the

20 pavement, since the arcuate wall can slide along the ground
without unduly damaging it. This system will deter people
from removing protected carts from a store parking lot, due
to the difficulty of moving a cart when one of the wheels -

_ is disabled as illustrated in Figure 5. The user cannot

25 tamper with the locking apparatus or attempt to disable it,
since the apparatus is enclosed within the housing 12, and
the actuator circuit and solenoid are also enclosed within
a module housing which alsolblocks access to the locking
linkage.

30 'When the shopping cart is retrieved for return to the
store, store'personnel-can readily deactivate the locking
mechanism using a special key. An access hole 75 in caster
‘housing 12 provides access to a key hole 76 in the upper
locking link 37. The key hole 76 may be of any suitable

35 key shape, such as hexagonal. The key shank (not °
illustrated) is suitably shaped for keying engagement in
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76. Once engaged, the key is rotated in the direction of .the.-arrowin
Figure 6WQ8¥4pthg |ink 37 downwardly and sinultaneously rRGEHPRPAER 38
and 40, and raising paw 46 out of opening 36. At -this point, the shell
can be 5 manually rotated back up into the housing, as indicated by the
arrow in Figure 6, until stop 72 engages a second limt pin 74. The key is
renmoved from key hole 76, releasing 14%ik 37. The link 37 is then biased
back in the opposite direction by spring 45. As soon as the opening 35
nmoves 10 Rhagke I'nsto Yridn@iPaged h uqfaMkégﬁ,lg %t'altiélﬁagﬁ ‘hkl-dgpadiask into
t he extended_ pqsition of-Fi gure -3 der -t-he,-aet4-o (gr—l—ng a'EL
Si mJItaneOL%ﬁyt SHFRG¥t hB E4PURS ]iﬂfgae‘i'l% b’afgk I OVRERr gLy andy

posi ti on, Eﬁlﬂndnf&%é@lém wheding nliﬂme 3ai and poslam@nrabspngrrpawaomml
travel of 15 cart. .Since the o shel.l tel cl S 4

portion of qlhte ee?pﬁﬂéﬁgde%; oyedh% égngf porl(%jt {’r’glﬁ% %%%gﬁ acgafirl1 nSt
damage 5 f angrerably atotemtped back okp iheockhe h!hemm@e abethdicadedablyed. |t
al so 1 eSt G LY PSS P1B 2Qune £ LAUBY 1730 hida@IPE! oWk Ad ikl N

nmechani sm as they may erW| se n‘g antsm is
partial ly edgpsdd. The lsm L sc grenpved bEres| éc&yeéwalmj ToveeBga@ringt o t he

i noperative 3gsi§4on @Meamlhkdlsw dualt pdd Fbiét@e@mcg@riﬁt @hlée}bﬁp%%ﬂ:l&at
unaut hori zed |nd|V|duaIs 25, w I be _unabl e to re| ease d would

be unawar e HFrHISUchYa SEHIRE 22 ane SRR, aSTHEeaﬁé’&rn&ﬂ% e BOYEE
requi rep mejseck eﬁiﬁ&bgrhﬁfgrﬂﬁéxﬁﬂtWE.Ethﬁvﬂr abpt tﬁerrpjmkragwlwﬁslrepda@cenent

of an exi st,ing caster th t 3|Ilutrted|n Fi .. The -
wheel 10 |sba§%( lﬁ‘?’- e%%l fxsr}'r%}(fee &ogonvéntﬁgﬁérl ‘fq"% Jﬁé‘&st er
to providectien sﬁacs@merges%xysnmuﬁmameoglsébfl puhiney eﬁheabbyenm@el 10
has a 4-in t s N d Thus,
exi sting cggits % n F%Ee)a(lj;}r Q:élyglem{n%g?? 3%'?'0 |nce(;ﬁr ?&s}tﬂelrbtqge %Igcgﬁtrllgty or
| ocki ng 35 themheht s the raised position to permit normal travel of

15 the cart.

Since the locking shell completely encloses a portion

| R}

of the wheel when deployed, it will protect the wheel
against damage if a person attempts to roll the cart when
the wheel is disabled. It also restricts individuals from
20 attempting to tamper with the locking mechanism, as they
may otherwise be tempted to do if the . mechanism is
partially exposed. The shell can only be released and
moved back into the inoperative position by an individual
with the appropriate key, so that unauthorized individuals
25 will be unable to release the lock and would be unaware of
how such a release can be done. The apparatus does not
require major redesign of an entire caster, but simply
requires replacement of an existing caster with the
assembly as illustrated in Figures 1-6.- -The wheel-10 is
30 preférably smaller than a conventional wheel of a caster,
to provide the..space";necessary;mto__mountm;shell 20.
Preferably, wheel 10 has a 4-inch diameter, rather than é
conventional 5-inch diameter. Thus, existing carts can
readily be modified to incorporate the security or loc¢king
35 apparatus. '
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Fi gures 1-V8OP$/46462 r at e one exanpl e of a suitable actuator apdriusgdicagy
device for locking the shell 20 inits retracted and operative positions.

In this enbodiment, the locking latch is actuated by a sol enoid. However,
in5 alternative embodi nents, the sol enoi-d plunger itself may be the
| ocki ng menber and engage directlyl5-n the shell openings. Al so,

al though the shell has openings for receiving the |ocking degice and pamL
in the illustrat | qent , . Si f ns gy be use suc
as 10 recesses?qf%OJect?gﬁg,l?gggﬁfgg%'rQQSPT%%gaé% “éﬁggérnﬁuﬁgfglﬁ
sui'tabl e | o@ELVERE and doicks ng deviiderdiorriocking téenshield @Obddi dest -in-
whi ch { he .| ealtiradrdey gl bbelaiialee b Al Ol-1rAkia o Bub3R ;IR HRA! . Of
Figures 1-6, a Qustog1h0ﬁsugg 12 is used 15 ~to_repl ace the convéntional
yoke provi dé@HY cOAVERt ilhaPctasta®d PH the sodsagident  Howawpnr.esio- 11,

B2, and the aat ustariang |ock g e o Yo am

82, and the_actuator .and | ocki ng nmechani sm are foun ) _

shel | housi§§584i®ﬁ%&ﬁgblgﬁﬂgeﬁgeﬁ eefﬁageyoﬁérﬁfFiYHo&§1n§h8r Féﬁ?lng 84
nmay be of i opectings .ol dalispl asélchoughr ithe ra:ﬁ@ne&fd had V\lgptéﬁﬁﬁ?ﬁ webeh - -
I aroun b _a : tpget her_or are.fastene et her in any

gu?{rgbl e m%ﬁg%qwﬁ IEBII%T' sﬂgﬁigﬁ erfdgeﬁﬁc% S RRFLt ﬁ'rﬁgﬂr}fecelgg‘ﬁsﬁﬁagﬁ ly
mount ed on ESPOSHMEnE e pitdien popsiidlef f2grmatel oros ey i bnaksedst euchl aswi | |
be undapst 0oddeligled? Ch28) SBELLBOUS UL 1R] bl D9USE NGB MRYqsng

alternatively be used to _house the security nechanismof t e pre

enbodi nent , Y& advstaine cptlomemeerng 12 i |1 ustrated- which replaces the

E SNl B et 3 il RS o s T
.enbodi nent | nstead,of .conventional yoke 81 and c .
t he previougﬂéﬁgo%qﬁuﬁ?c L5 eFFVE8e| 15, LARbRY RYUR MPERY axIRLSR BBt ween

the wheel atdiet kmbbdisieny 8£. FigureEha-sheld Absticm q{omxﬁm P& hggegt rong
materi gk, agd Pan1geeAtaUALENYBRL 1883V BRY' BE.318A%: 81 LDV L eSS aL AN
_ caster. 1In the embodiment of Figures 9-11, the wheel 80 is
rotatably mounted on a conventional style yoke 81 via axle
82, and the actuator and locking mechanism are mounted in
a separate, clam shell housing 84 which clamps over the
20 yoke 81. Housing or fairing 84 may be of injection molded
plastic material, molded in-two halves which clamp around
the yoke 81 and snap together or are fastened together in
any suitable manner. With this arrangement, the security
device can be simply mounted on top of the existing yoke of
25 a conventional caster. _
It will be understood that a clam shell housing
similar to housing 84 may alternatively be used to house
the security mechanism of the previous embodiment, instead
of the custom housing 12 illustrated which replaces the
30 conventional yoke. Similarly, a custom housing may be used
in tyig;gmpgdiment_iggtead of conventional yoke 81 and clam
shell housing 84. ' :

As in the previous embodiment, a shell 85 is rotatably
mounted on axle 82 between the wheel and the housing 84.

35 The shell 85 is of metal or other strong materiél, and has -
an arcuate wall 86 extending around slightly less than half
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the out erweeysisghdry of the wheel, with a width greater thapcrhii@spybhise!
width, and opposite side walls 87,688 extending down on opposite si des

of the wheel and rotatably nounted on axl e 82. Each side wall is
sector-shaped and 5 has a radius slightly greater than the wheel

di aneter, spacing arcuate wall 86 frofgthe wheel rim Thus, shell 85
conpl etely encloses part of the wheel, as in the previous enbodinent. The

shel | outer 86 has a SEIIES of ced ] atch openings 89 around its
periphery. gak:!he outgy R °’§ot%§ phestal MtiuFpoHEd Grerten2 and

I's connect ethafia thek @Retd’ awida'd Scmgdv %ppkbsileé byi gt Q{]aﬁ_'ﬁsnb ')/\g%é\ t he
—shett--85--i-s- retracte ch_member S
ZI‘I ven intoSi ?ghgggggglg\glgoéés?PPgﬁl ﬁg%Jg ?\3 ‘?}r:‘u rﬁﬁ% “F&Bﬁ\%frﬁ)%‘? HeHrHB to
| ock the 15moushefl om okt t82n dBeichg sidterababpeiat sg:a:t@fr rslmapgar tands 9
il lustrgtedy Eig e otata I n
adj acent§l thehFatéchE%ngf%gr A%% f% gfq.g\gltl %Stir.'% lEeldtt-’;’hn Fi ]\éﬁr?@ Otue‘g’
Pawl 96 is ﬁP§§é§9b§r§BﬁFﬁgW§11t Boafrient tee skhae¢l 85imso Tias, ishelleds

agai nst 20 2e0ul§l HHlcHes ParktheoShehd - wHBEL MOLEr 195 ¢ St ed
|g a sikml a(rz;:ggaﬁgr '?(r) so] enoj dqilaS o?o? he %r‘gv?oﬁs enbo%‘ ne@%%lﬂ}ee g%scrl bed

above in cofi TBADR-t hTRPgEReLL ouker gvalhP¢ Haas mesemies aff apatead er
and recei velasyght epefygie 89s edrouldda\ey pedipdry . pul se generator 69

G0l enotd. anbodi nRnEaton mémlossb%ét{.‘%&’%% a3t F%Buﬁ%%“‘?é@”%ﬁdn%ﬁra%[‘é;% 84
for operatihg aonoecdsd Tha biskpd2 s allesd rsact:eﬁhvlsu rl-'%:fgi:r‘?})l motc;'ihrerE s
OOl SR VSR T RHEDE 410 A, b3, Sps ol Sl S
Thus, a swP‘aElLEl@Pgn'égel saghepeebenyof Lécdmyenvmmtb it st wpersiitvehes
the notor opokftiansehbagiienRt ifndHd ﬁwéﬁﬁ‘@st’i Oogﬁéﬁiﬁgt Eh?ol ?JDQR r@fébe,[ n
A'ter”fé'Ve'ﬁéli“?n“%%%&tx&élﬁiéfﬁé“ﬁ%éﬁal operation of the cart ézM ¢
illustrated in Figure 9. A separate pawl 96 is rotatably
mounted on pin 92 adjacent the latch member 90, as best
illustrated in Figures 10 and 11. Pawl 96 is biased by
spring 97 towards the shell 85, so that it rides against
20 the outer surface of the_sheil. _
The motor 95 may be actuated in a similar manner to
solenoid 48 of the previous embodiment, as described above
in connection with Figures 7 and 8, and the same basic
transmitter and receiver system may be used. However, the
25 pulse generator 69 preferably has a 450 mS cycle, rather
than 20 mS as was used for the solenoid embodiment. A
suitable battery 110 is mounted in the housing 84 for
operating motor 95, for example'as illustrated in Figure
10. The control circuit for operating motor 95 is
30 préférably the same as that illustrated in Figure 8 for the
e solenoid, as mentioned previously. Thus, a suitable signal
is detected by a receiver which in turn switches the motor
on for a sufficient length of time to retract the latch
member. Alternatively, the motor may be turned off by
- 35 means of a limit switch. -
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act uat ed, wiosg/aemdoor drives screw 94 to rotate so as to ret rPEITUSIBNEART t O
which the Iink-93 is coupled. This acts to rotate |atch nenber 90 upwardly
out of the opening, releasing the shell. The notor is then switched off,
5 hol ding the latch nenber in the retracted position. The shell is then
free to rotate downwardly into an operative position in which it is in
contact with the ground surface and raises the wheel above the ground, in -
an equi val ent po ition e r eV|ous 10
enbodi nment . aPﬁFsaESEF{-F§n, k%’ﬁe%gtwff Sﬁlyggu(rgﬁe%wb%us&rl ng tgafl nio the
upper.nost’ I%choopehragt&@uta%ﬂ h@lw,‘]alehl e F.lngtk 69?&13,5 prewphed ng Thotat i on
of. the shel o ' b

posi 11 on. A SEEPBGESEAERCFREER ERAD: 96 pRTEY i SERES AUpdifing,
‘suppor ti ng peieasingt Hike pediedilon, g | g P?—‘atiéd |thle|n| gevetehed taff,

preventg fuﬁémﬁingr ch%t 'I%B:cl?fmeﬁnﬁér -?Lhe|t|he '&tﬁa@@é@tﬁbﬁhﬁ%w sée The
di rection be oc ed operatlve ition Q gure 11. Stop

engages a s%%%él Ilfsmtt e £IER W ’Fﬂ"eaﬁ ‘P‘H’@W%@ ¥t Pré‘té’hé‘lq 9%%% he
retracted OpoQQtloanﬁewnichemosst uﬁncahtﬁcguweta thie gdundesuirgigest ood
that stop pi ng 99 ,and 1?_11% mﬁ’él ein elg)l aceﬁhwth any. alternative .stolo
conflguratl?)ﬂ aFdiReH hhe ¥aesilnd ?hgrﬁ rout? e Ao FFERE -2 Rhen

t he shel I |po‘smtk_ed | tat heshogder at2We josi Figuref Bi gofe the whereridwes 25

shel ] £9°0BmpbEalhRund 340 Sy | et Lgpardaiagn o LIE Btk iy s the

wheel e ground [ bl€ sh the cart 2and
travel over sphangr dlntntea hhﬁommemaﬁelatcﬁmnlmgaS%s eas atndhpated o

exit the de§h9“ﬁ£§Qréreﬁ1Wt§}é%@ﬂi A& R PT o'f§ 3he ankyat eiintoa

rel ease the | atch™ nemer, t eshel will roll down to raise the wheel
and render ?%OFHUEJEPatiF-VGCt&@H Racke tPPREESc FBSJLRORET 3k e I 101 ot at es

down, the pﬁvvlst%pvmslglg bﬁavsaie:%werstst hengagéacea opihheoshedd 6nd Qﬁtﬂﬂ?.f Int
succes ve openl ngs afla e n nner eve LN att e
Do rotibe t ABEBREEAEaRh R RcERRoRrPRE T et ch uPr STt ot Py fie s ™

| atch menbell, to prevent . further rotation of the shell in a

counterclockwise direction beyond the locked, operative
position of Figure 11. Stop 98 engages a second limit pin
111 on the housing when the shell reaches the retracted or
20 inoperative position of Figure 9. It will be understood
that stop pins 99 and 111 may be replaced with any
alternative stop configuration and need not be pins.
~ As in the previous embodiment, when the shell is
locked in the operative position of Figure 11, where the
25 shell engages the ground and continued forward motion of
the cart 1lifts the wheel 80 off the ground, it will be
impossible to push the cart and make it travel over the
grdund in a normal wanner. . Thus, if a user attempts to
exit the designated area with the cart, the motor is
30 actuated to release the latch member, and the shell will
.roll down to raise the wheel and render it inoperative, as
in the first embodiment. As the shell rotates down, the
pawl 96 will travel over the surface of the shell and
engage in successive openings 89 in a ratcheting manner,
35, preventing any attempt to rotate the shell back in the -~
opposite direction after release of the latch member.
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Figure 1 wUdsHﬁiﬁﬁat es a possible resetting unit 100 for rese @£?6-§g€-s-hel I
ni

and latch when the cart is returned to the designated area. has a
pair of projecting electrical probes 102 which engage correspondi ng probes
103 5 on the notor when the device is inserted through a suitable opening
(not illustrated) in the housing 84. robes 102 are activated by suitable
batteries 104, and a button (not |IIustrated) wi |1 be provided on the unit
100 so.that the user can activate the probes at the appropriate time. In 10
order to reset tRtguseurrtyildastoeatds Frgpossidlel nessmtting shefik- m§&r1the

position il#astrad i r ek f i . t—of-
openi ng 8961;[% &rn}@?ttlél]ge@skﬁéejlﬁ%%l batemnanualrll%lrégairthgd bi%Kq]%ntgtt l -
o

i noperativ i FETInFred AR - ALk HR9 Bésd%nBaby afserpamcélm
mechani caI EBycori¢d® pidises asomleﬁﬁ:ﬂb@hgafgéi erigh b dY Q\izous
enbodi tChce t he paw as, been r.el ease‘gih ﬁ’lF erat or, rotates
the shef | b%rbk R IRy, Hp ﬁ’ﬂeo HELFOUS I SEE ESehtES srd<ahie
position i Idpsdxxmgecﬂnon EilgumﬁtMermsthe f8uetiggg®ds .| | nPfobeB 402 111,
preventing I d | n F| t he
stop pin i sarféegéc Qf%&”}%b %jfﬁ%lﬁgt{:%ryéée {’E B}lﬁ.g:gf’t (?%‘é’%t .
probes 102 Jtl)h%mt%@l owll;bnbacpgomed Tire uhﬁ tunlJOD l@Otsenthatl \t:hbed
whi ch in tM&@CéaﬂaaéélbaﬁéeEﬁe9%£o%edge HE 1 d Dack;ha thep2

opposite direction, rotating latc ac |ntot e Iowerrmst
openi i 89,°%RRT IEQ H@ﬁﬁfslttl}%r?qqqltﬂsfﬂf ABtign off Fleures 9-ddawhedn thise -

notor then sheXb ¥ firdgdHe poBiidiadt 6 SWMdGhased inTFagusler a4i,t $hel paRhor
limt svmtﬁ&e 1glﬁt Ilgtratigare rovided for swtching.the 3 not or.
of f when tie’ | BP€ B5ERSs uﬁ:e et PRERERT p89i ttl%rP%’FmFFgGP@ 11
and the opesltlletposhe i manubﬂyguretﬁtedesnmm | ¥oty. thelhénopeettageuat or
of F| gures pr.gf ver th | engi d, actyat ed, versi gn.of . Ei gures
égo#tién % é) &' T %L% rﬁg) Pg dué'xr at%yt ﬁansg%gabi

si nc not or require Iess po 0 op
sol endh% MRFRAnicak keéew |tll’¥,ﬁ| yitke b@ssdsjseotibed in connection with
the previous embodiment. Once the pawl 96 has been

released, the operator rotates the shell back upwardly and
into the housing 84, wuntil it reaches the position
illustrated in Figure 9, where stop 98 engages limit pin
20 111, preventing rotation beyond the position illustrated in
‘Figure 9. Once the stop pin is reached, the operator holds
the shell up while inserting the probes 102 to touch motor
contacts 103. The unit 100 is then activated, which in
- turn activates battery 95 to drive the screw 94 back in the
25 opposite direction, rotating latch member 90 back into the
lowermost opening 89, until the positibn illustrated in
Figure 9 is reached. The motor then turns off again.
Suitable switches, timing circuits or motor limit
switches (not illustrated) are provided for switching the
30 motor off when the latch member 90 reaches the retracted
position of Figure 11 and the operative position of Figure
9, respectively. The motor actuator of Figures 9-11 is
preferred over the solenoid actuated version of Figures 1-
6, since the motor will require less power to operaté than
35 the solenoid, and will be less likely to be subject to
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fal se triwpesugge However, both versions w il be egually  etasosueze
Figures 13-15 illustrate a caster unit 120 with a security device or

mechani sm according to another 5 enbodi nent of the invention for

I npedi ng novenent of a shopping cart if a user attenpts to renove the cart
froma designated area. The unit 12Q 9-ncl udes an outer yoke or housing 122
whi ch encl oses part of wheel 124 as well as the security device in the

armed, inoperative position of_10 Figyre 13. Wheel 124 | s rotatabl |
ountod onEANes ToRLARTTHTs < BONRYE otk YSTRAPRS Cihl hB FEuEIY! ¢ he

housi ng 122 ffkhecswelrity apparatus in thi sTenbodi ment—basical'ty conprises -
a braking nenber;or. shell . 128 whi. Qpposite.15 side walls o Ny
extendi ng over .o%lp%%lr?% §13dé'a‘% a%ﬁégngg%?ﬁ% eg%%gn% roéjgfa‘l#f s‘ﬁ%%%rtaed on
axl e 126, @edurite pdewimes eabodimesshanismd ascokdasor atted | mnBitdene 15.
A curv or u I AR 5 d.he el S p f the
peri phgé?jy o?nﬁé(ﬁ&eﬁﬁmﬁ-égl E)%L:[E‘i:%és slpacerg-'flf%ﬁ] f%lh]lt m%aﬁﬁ%ﬁigo%%?%g%\?\ﬁe:%%r%m SO
as to not |HRRRLOSHIGATL rof & iwseBfathenph8ctonwkeRovRetbecearty fgom @ is

not act uat efhs@Agndted N8RV e ORPEI ABO! SnAYD 1 t&%‘QPWgBﬁeS@ |
. extends over an, angle of .around 180[err] in the illustrated. odi nent, the

sect or angl®EHaD Khi¢h encloseR | pathy Phafahildt &S | Ak hehat
i1l ustrat esecunti typy Gdtiicy dfgl €hen abmedangendperaier odic 230 &f ] may

| t [ y_b d. The latchjng. hani f I bl [ th
ST b RS0, THBobSL I B A SheR Y BTt e
t hat of Fi grhidash 94&2 sedvmedjhbetwesnorappriseide nsifle eppds tIR2i ofctthen. - As

in the prayi npodi ment, a latch menber 132 is pivotally nmounted on pin.
134 and isq'}/(%ﬁr)\%gnogew a nut 135 to a lead screw 136 driven by notor 138 so as

to nove between The BacumddyprRawates Kngii s enbedisentt basisaddsed
position ofcdigii fed bﬂaeiﬁ%%@fase%} 4801 9f 1bBewnhehl nBas Bdddite
open nJ(.JS r_escie eS v%.l{lgellzlskeexltegnding over opposite side faces of the
" wheel and rotatably .supported on axle 126, as in the
previous embodiments, and as illustrated in Figure 15. A
curved or arcuate outer wall 130 of the shell extends
around part of the periphery of the wheel but is spaced
20 outwardly £rom the wheel rim so as to not impede. normal
rotation of the wheel when the security device is not
actuated, as in the previous embodiments. Again, although
the shell extends over an angle of around 180° in the
~illustrated embodiment, the sector angle enclosed by the
25 shell may be greater or less than that illustrated, and any
sector angle in the range from 20° to 210° may alternatively
be used.
The latching mechanism for releasably 'securing. the
shell in the raised or inoperative position of Figure 13 is
30 simifar to that of Figures 9-12 alt'hod'gh it is oriented in
the opposite direction. As in the previous embodiment, a
latch member 132 is pivotally mounted on pin .134 and is
linked via nut 135 to a leéd screw 136 driven by motor 138
g0 as to move between the latched position of Figure 13 and
35 the released position of Figure 14. The arcuate wall 130 *
of the shell has a first opening,; recess or the like 139
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posi ti onequgh‘{géel ve a latch finger 140 on |atch member 1%%5\,6{?%9@%{18 shel |

is in the ralse i noperative position, as illustrated in

spring | oaded pawl 142 is also pivotally nounted in 5 the housing 122 above
the latch nmenber via pivot pin 143, and is biased by spring 144 against the
shell wall 130, as best illustrated ig,Figure 15. The wall 130 has a séries
of ratchet openings 145 for ratcheting engagement with paw 142 as the
shel | noves between the inoperative position of 10 Figure 13 and the

act uat ed~poPosidiosedr ter segaivehe fottah 1BBhgey me0adnﬂmauthrmembeﬁ1lar

mRANer 10 THES Ghgi0kteobrNa bif I €H0Y and e ol r 9fa1beosecond

-enbodi-rent---described. above,. as | l'ustrated 1 n Figur K suTtabl e
peri met er t PEnddilussratek HmFignre thht illustrated in Fi gure 7, enits a

| which e | var afs By & & dthOiFeiodf s f£h on
rsr;)'?(r)]? 1 8|1(‘: IZ QLr S%tlg%muﬁﬁ %‘iﬁ b odqégufdf | Ci ?nli <§to refra%t&??ng%r 140
from op n|n§%f3 USIR%E It4 RPTS F ?EFBdeWbSFd@F%ﬂ?%ﬂquP¥ﬂn143

out wardly aamg ﬁsomlhhedrrbyospﬂng Imus Ialga.lnsﬁ:l rﬂ;ﬂé aélﬁéJ_LLIS'v)tafIPtféG Nggd atch
menber . 132 %gs Qfﬁﬁg@fgicgrectﬁ ?ﬁ%eiég &%%8 %@g$ éﬁ E{gggg nlng

. 139.. Once-t I nger-1s retrac edr
downwar d i no& satrhetcPtpekinge maﬁefbronatnhwbn.ng emgagemeﬂtaﬁitmﬁdml he

ground surfage agdehdl sfs19NAoeRs pUGRLA (3D LG ALANG,. :Pgw?aitga%rg &,

manner to the previous e odlnents es d
will ritfe oVeBUR&l 13130 kdecrgdyatian rgq%mompeﬁlmmun%uo prevent

movenment: of the ghel ek 138 anfy) Ok Whseugteqcihon. sthg13Q o J}ﬂ*@%s' de
wal | s 127 e h ha 2\%‘?{ ﬁf(t)ur ned_tab 146 al ong their respectiv

edges. The §b§° g% oF 1%k %ﬂ%?@lmﬁﬁﬁ ARdr ERehawtore afcttiha ed
posi tion of sEcgude ehbodisent! hddseumibertigebdife  heysshalll e vad | s1429

?EUttﬁga' Pzg‘%bnglgﬁt 225!}1?2?6;4& 81%%%%5?5.21)%% OSLL] Onﬁrgnsmlé'égr?5sucl'$nagsages
15 that illustrated in Figure 7, emlts a signal which is
detected by the receiver of Figure 8 in order to switch on
motor 138 for a predetermined time period sufficient to
retract finger 140 from opening 139. The screw 136 is
rotated in order to drive nut outwardly away from the motor
20 housing, simultaneocusly 'rbtating latch member 132 in a
~ clockwise direction, retracting finger 140 from opening
132. Once the finger is retracted, the shell 128 is free
to rotated downward in a counterclockwise direction in
which it is contact with the ground surface and raises the
25 wheel from the ground, in a similar manner to the previous
embodiments.
As the shell rotates down, pawl 142 will ride over
wall 130 and engage in ratchet openings 145 to prevent
- - movement of the shell back in a clockwise direction. The
30 housing side walls 127 each have an in-turned tab 146 along
.. their respective lower edges. - The tabs act as stops for
the shell when it reaches the actuated position of Figure
14, where the lower edges of the shell side walls 129 abut
against the stop tabs 146. In this position, pawl 142
35 engages in the 1last of the three ratchet openings, )
- preventing retraction of the shell from the actuated



preventing retraction of the shell- fromthe actuated WO 98/ 46469

PCT/ US98/ 8@ 8846484 - position. Thus, the shell is effectivetwukowdeash
against rotation in either direction when it reaches the position of Figure

14. When the shell touches the ground as it deploys, 5 continued forward
notion of the cart lifts the wheel off the ground and inpedes further
nmovenent of the cart w thout draggi ng-21-he shell along the ground.
This makes it difficult to push the cart outside the designated boundary,

which is no he e of the sto par Ki
prévi ous enb‘g%%ﬁ% dﬁg‘l e ?%@nﬁh?igf lF’hF? qlvﬁﬁ :11°8é89r §9a1n5t
“aut'omati cal IJ;DWtilEmOJa mseethe‘rrp’d:setcdcﬂoea\»&mrheudesegahéed taeepossidion

pr-ovi-de-a -sig#i terrence to theft of carts and will be very
difficult to&gl%cﬁw‘%ngg A suitable reset device 148 is provided for use by

15 store persofipen the pbeddl toecheselthe | groumd asned; depievative
posi tiors m%ﬁhmdgﬁﬂarﬁom&ﬁréf 'éhEOEEE‘Et qd.Lftf_lémt?l@n%t RRedhelded s In

t he depl oyed, actuated position_ of F| ure IS retract ed

and the not dr2§ STAYNd AR (HPSsiRF further apyapant ok Mg serwithstutt he
rat chet operdrgsgids: tHée dirset @k@. tA8 i §grauhalt er yrpper ik e

- g

~whi. ch ts t ft 0 en| o that, the shell can be

malnﬁal ?; fotcglté%l 'Ihg Fcﬁtg}lstl'hgﬁ? H\F%J#@SI SoReFLInahak Ff%e Leyndaryal so
act uat es t hevhrintlorig cnolrmhakl ¥ ehd aidgj’e mefrrimerBe lﬁaﬁrsﬂ%ﬂéﬁ&mgiﬂt thalg fllnc\lg_er )
140 q.g?% . [ Vi c 4 as a ha eporlo e
“hol dggzia(?t 2r 5§IJeQ”' 8 @béé?lmgggohde%h%t Q@P 1gf F&ei ‘i ng
from the harvdue:tpoat:r:uwﬂwtdmmaldw odhemca pJS@lIe aﬂiﬂﬂem@m toneases a-
lifting menhefe %éé&fni@@&r%§o wﬂfi ];ﬁf&gl&éjgg éﬁéﬂ f.QESaﬁEdﬁe)é@rlre%ng of

t he housing 122 is prow t openi n recerving Cont act
probe 151, UYhdbhele (Faé'd'f%l e Vexy @l@lﬂﬁ@tsésﬁoﬂdrmm pr obe

152, as illustratedsunthbaer e:ééet Adé@ﬂ&éctub%lyvl bPbOikBE NUSIfgei By

allgneqjynth Qpenlngersonnel to reset the shell in the = armed,

inoperative position when an abandoned, locked cart is

collected. When the shell is in the deployed, actuated

position of Figure 14, the latch member is retracted and

the motor is off, and the pawl 142 is engaged in the last

20 of the ratchet openings 145. . The reset device 148 is a

- battery operated wand which acts to 1lift the pawl out of

. opening 145 so that the shell can be manually rotated back

into. the inoperative position of Figure 13, and also

. actuates the motor to drive the latch member back down so

. 25 that finger 140 again'engages in opening 139.

" Device 148 has a handle portion 149 which holds

battery 150, and'first and second contact probes 151,152

projecting from the handle portion 149. The first contact

probe 151 also comprises a lifting member with a tapered

30 lifting edge 153. One side wall 127 of the housing 122 is

provided with a first opening 154 for receiving contact

probe 151, and a second opening 155, for reéeiving the

second contact probe 152, as illustrated in Figure 15. A

_ contact 156 within the,housing_is aligned with opening 155
35 and is suitably connected to the motor. A second contact -

(not illustrated) is arranged to contact lifting probe 151



35 and is suitably connected to the notor. A second contact (not
illustrated) is arranged to contact |lifting probe 151 qggéé%%%g S
PCT/ US98 M} 6%2- as the probe is inserted into the hou . handl e
portion has a suitable power switch (not illustrated) for connecting the
battery to the contacts. In order to return the shell to the inoperative 5
position, the operator sinply insert contact probe 151 through opening 154
and contact probe 152 through openin 2155, Opening 154 is suitably aligned
with the pawm 142 so that the tapered |ifting edge 153 will contact the

| oner edgead5&lnd phebpavis amdeirtéa tirer ppavhe Cc bplsdng .y otItheofhéﬂdle e
openi ng 145 Wnen t he robe 1S f | nserte t - the-sa tlfTE act o e
probe 152 RAOFI l?&u&? ccht? a‘a’ti%g ﬁ?wae £ H’egﬁougnﬁ’é éﬁdl E)? 51 will
t ouch anot hennmttangamlmthatg:mntmtthé'h@omm or now rranual |y rot ates

t he shell back [ e, housi nt t hewef e eShell
again reach the glt O%E-?g%h EQG%é{A\Qﬂ#h tisﬂe oré(ri:ltalq't h{(:éol g‘%‘g openﬁ;@r;‘? 9 w | |
agai n Be apPg§A&d ot hthee opgratran n@émplyhénéﬁé‘ltét cﬁO%W‘F%h@Qth? thelreset
devi ce, mtﬁt}oh%n%;{ahlggbia@i oanaocbﬁtabe b'i*@béc'i%\ﬂ l:@ﬁddg;ﬂ f@p@@p@@ te

direction, novin tovyar e ot or si ng

si mul t aneo&SPy @@almglsﬁhés ERIER iﬁ@&éﬁn%w Rahﬁ é?%"I’Joch%o
direction s@athalhd HE@pérV'\%&olﬁﬁ@ll&geWSlSm @pgnlh 86nt3ott q:ltte)ckotzbg:e shel |
inits raised pQsitio er e norne e _cart wi not

| mpeded, FROYPRASE Th S PRNDer ARE ALEECERe BAR SoUTheuERY A% Seurity
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15 shell again reach the stop tabs 146. At this point, the

latch opening 139 will again be aligned with the latch
finger. The operator switches on the reset device, which
turns on the motor to rotate the screw 136 in the opposite
direction, moving nut 135 back towards the motor housing
20 and simultaneously rotating the latch member in a

counterclockwise direction so that finger 140 again engages

in opening 139 to lock the shell in its raised position,
where normal movement of the cart will nét be impeded.
Figures 16 to 21 illustrate a caster unit 200 with a
25 security device or apparatus 210 according to another
embodiment of the invention. As in the previous
embodiments, the security device will impede movement of a
shopping cart if a user attempts to remové the cart from a
designated area. Figure 22 illustrates a transmitter -
30. circuit for actuating the security device, while Figure 23

illustrates a receiver unit in the. security .device .for . .........

bperating the device to brake the cart on receipt of a
designated signal from the transmitter circuit of Figure
22, as will be explained in more detail below.



22, as will be explained in nore detail bel ow WO 98/ 46469

PCT/ US98/ #0d3dRe4683- The caster unit 200 includes an outer yeiausokpé@ssi ng
202 of plastic, conposite, or netal material enclosing part of wheel 204 as
well as the security device 210 when it is in the arned, inoperative
position as illustrated in Figure 5 16. \Weel 204 is rotatably nounted on
axl e 206 which is secured between thexpposite side walls of housing 202.
The security unit 210 basically conprises a braking nmenber or shell 212

simlar to the shell of the Jevious, e i ments, and a | atching or, |ocki ng
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221, 222|nthes andaretracte Qsition In |
edges of the side walls and has a diameter larger than that

of the wheel 204. The side walls are rotatably supported on
axle 206 so that the arcuate wall 218 is spaced radially
outwardly from the outer rim 220 of the wheel, as
illustrated in Figures 16 and 17. The shell may be of
20 metal, plastic, or composite material. The arcuate wall 208
of the shell has three spaced openings 221, 222,400
defining the inoperative position and two possible braking
positions of the shell, respectively.

The locking assembly 214 is illustrated in more detail
25 in Figures 18 to 21. The assembly 214 includes a first
locking member or pawl 224 rotatably mounted on axle or
pivot pin 226 and a second locking member or latch 228
rotatably mounted on a second axle or pivot pin 229
adjacent the first locking member 224. Both locking members
30 are biased by springs 230,231, respectivély, against the
© shell. A cam 232 is mounted on a drive shaft 234 for
controlling movement of each locking member l;etweén the
advanced position in which it engages a respective opening
221,222 in the shell and a retracted position in which it

35 is held away from the shell. : .
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gear assenbly 238. Operation of the notor 236 to rotate the cam 232 is
controlled by a receiver 5 circuit 240 which is illustrated in nore -.
detail in Figure 23. A suitable perineter transmtter as illustrated in
Figure 22 emts a signal detected by'?ﬁé receiver circuit 240 in order to
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F e 16, rbaubeeki Baefi Rgek 24¢ of,zpay 234 es.in {he .

ZIZ%uirn t he she}ll .10 holeg tthe shell up 1-n5|_§)e yO e%%@f.e \/_\ﬁt@ﬁ"aglnﬁu tati e
signal is c%’é‘é‘éf‘éﬁx ARFORPLERELapLY| ABNEANG a malfunction. An O-ring

15 seal (not illustrated) may be provided on the drive shaft

234 to seal the opening in housing 242 through which the
drive shaft extends. ' '

As best illustrated in Figures 18 to 20, the cam 232

is a generally annular or ring-shaped member having a cam

20 surface with a raised portion 244 facing the second locking

méﬁbéfméigmgﬁd a'rédially outwardiy projecting cam tab or

finger 245. The first locking member 224 includes a locking

finger 246 for engagement in opening 221 and a projection

248 for engagement with the cam tab 245 projecting

25 outwardly from cam 232. The second locking member 228

' includes a locking projection 250 for engagement in opening

222 in the shell, and an arm 252 having a rim or flange 253

for engagement by tapered cam surface 244 to control

- retraction of ‘locking projection 250 out of opening 222, as
30 expléined in more detail below. _

w_;m~mnlnmthewinoperative, armed position of Figure 16, ﬁhe

locking finger 246 of pawl 224 engages in the first opening

221 in the shell to hold the shell up inside yoke 202. When

a suitable signal is received from - the perimeter

‘35 transmitter, the motor is switched on to rotate.the cam 232

in a clockwise direction from the position illustrated in



35 transmtter, the notor is switched on to rotate the cam232 in a

cl ockw se ggxd on fromthe position illustrated in V\Dp%ﬁl,g@gﬁ,gng o
PCT/ USQS/B?ZJZQ 25- Figures 18-and 19 to the position illustrated 1n Figure

21. As the camrotates, the camtab 245 engages the projection 248 on the
first locking menber to lift the |locking finger out of opening 221 as the
camrotates through 180[err] fromthed_ position in Figure 19, as indicated
in Figure 21. This allows the shell to rotate down into the operative or
braking position of Figure 17, in which the shell contacts the ground,
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engages in t e openin
15 operative p051tlon

As the shell rotates down, the locking projection or
portion 250 of the second locking member rides against the
shell and is biased against the shell by spring 231. Once
the portion 250 is aligned with the second opening 222, it

20 will be biased into the extended position illustrated in

“Figures 17,20 and 21 in which the 1bcking portion 250

engages in the opening 222 to lock the shell in the

operative position. Limit switch 254 (see Figure 23) is

arranged to turn off the motor when the cam is rotated to

25 the position illustrated in Figure 21, holding the first
- locking member in the retracted or raised position.

In case the cart Ehould stop as soon as the shell

touches the ground, in the position illustrated in Figure
. 17A, a third opening 400 is provided in the shell between
30 the openings 221,222 and p051tloned such that it is aligned
__MW1th the locking portion 250 when the shell is in the
illustrated position. If the shell stops in thlS p051t10n,
the portion 250 engages in the opening to lock the shell
against rotation in a clockwise direction back up into the

35 housing, which could otherwise circumvent the security .
system. However, if the shell does not stop in this



against rotation in a clockw se direction back up into the 35 housi hg,

whi ch co W se circunmvent the security system - if the
shel | &gﬂ@%ag{ op in this WO 98/ 46469 "W BSsmi0sizo

PCT/ U898/ 06229 -26- position but continues to rotate down into the position
illustrated in Figure 17, the portion 250 is able to ratchet out of opening
400, due to the canted S|de wal I 401, and around the shell until the
opening 222 is engaged, 5 as i 1lustfated in Figure 17. This arrangenent
avoids the risk of someone circumventing the braking system by
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15 co- operatlng rlb 404 is provided on the outer face of ome
side wall 216 of the shell. When the shell is rotated in
a clockwise direction into the inoperative position of
Figure 16, rib 404 engages the rib 402 to prevent further
rotation of the shell beyond this position, and to ensure

20 that the locking finger 246 is properly aligned for
engagement in opening 221.

A second stop formation or tab 405 is provxded on the
inside of side wall 216 to engage the opposite side of stop
rib 402 when the shell is rotated in a clockwise direction

25 into the operative position, as illustrated in Figure 17.
When the shell is stopped in this position, locking portion
250 will be aligned for engagement in opening 222 as
illustrated.

When the cart is recovered and an operator wishes to

30 unlock the shell and return it to its inoperative position,
a hand held transmitter substantially identical';nmfunction_
to that illustrated in Figure 22 is actuated to emit a
signal which again actuates the motor 236 to continue to
rotate the cam back into the position illustrated in Figure
35 19 (i.e. through 180°). As the cam rotates, the raised *
portion 244 of the cam surface contacts the arm 252 on the

shel'l" from bel ng rotated on_mmmm



signal which again actuates the notor 236 to continue to rotate the cam

back i nt owolps/apgssi tion illustrated in Figure 35 19 (i.e. pdingaeg6229
180[err]). As the camrotates, the raised portion 244 of the cam surface

contacts the arm 252 on the WD 98/ 46469 _

PCT/ US98/ 06229 -27- second | ocking nenber, lifting the |ocking nenber up
until the portion 250 is retracted out7of the opening 222, and hol ding the
| ocki ng menber in the retracted position of Figures 18 and 19. The limt -
switch then ff, the 5 notor min this position until
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The perimeter transmitter and hand held transmitter
01rcuits will be substantially identical in function. Each
transmitter comprises an oscillator 260 for emitting an
oscillating trigger signal, which is an 8.1 kH=z signal in’

20 one example. This signal is connected via amplitude
modulator 262 and amplifier 264 into a buried parking lot
perimeter loop wire 266 or a transmitting antenna, in the
case of the hand held transmitter. A manually operable by-
pass switch 268 can be provided for selectively disabling

25 the amplitude modulation. The modulation is provided by
~means of a low frequency square wave oscillator 270 which
may, for example, comprise a 32 Hz oscillator.

The receiver circuit 240 of Figure 23 uses an inductor
as an antenna. - A capacitor in parallel with the inductor

.30 forms an ILC resonator 272 at 8.1 kHz, which gives the
receiver some selectivity  at this frequency, ‘rejecting
interference from other s1gnals The resonator output is
connected . via ampllfler 274 and rectifier 275 to a

~programmed. micro-controller 276. The output of micro-

35 controller 276 is connected via drive transistor 278 to the -



“interference fromother signals. The resonator output is connected via
anplifie nd rectlfler 275 to -a progranmmed mcro-controller 276.
The out pu 05#46#93 o- controller 276 is connected via XriU¥¥06228si st or
278 to the WO 98/46469 .
PCT/ US98/ 06229 -28- notor 236. The |limt switch 254 and a notion sensor
switch 280 are both connected to the g\cro-control |l er. The mcro-controller
is progranmed to | ook for either a 7880l at ed or unnodul at ed signal at the
selected 5 frequency, in this case 8.1 kHz, depending on whether the unit
is in the metetr m@e  Thel Limikt ewittdh astz;uahddanmdelbﬁheéhsdw@wlt&ﬁen t he
uni T is i o) or._1he t-ed- signal and
i.gnor es .any. ﬁﬁatr) ul.at ed%nﬂgaﬁ%géjg%lg%% I"lcgg cPng h‘i Wnen the unit is in
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a strong. e%ou h signal is detecte i3 recerVed and
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shoppi ng cafyyl I t on switch 280
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may be used fo "wake" e conpat ovver
moved. Wt KXERigeTSeatdf e COfE VRt yheanlay E65REIf cﬁnceumh appguprll ate

trigger sideglecte tWhetaht mbagibeed sHgRANI 98 féééﬂ%a andpilﬁgrm{t%vel Y
recei pt. of ,a-si gﬁ?xl fromthedperl ter antenna may act SW t

system i nt 35t A& FP§h&EFSEEWEPaS : 3 sC(?fnc%]é-%li FINSRALRPS t he
conputLér temadpprgpm&atendmlve signal for the motor 236, caus1ng

release of the wheel shell latch or locklng member 224 to

actuate the shell or braking member. If an un-modulated
signal is received and the unit is in the actuated mode,
the computer again drives the motor to reset the first
20 locking member and to release the second locking member.
"~ Limit switch 254 is arranged to tell the computer when to
stop the motor for the actuate and reset operations. The
computer is switched into a low power, sleep mode when the
shopping cart is not in use, and the optional motion sensor
25 switch 280 may be used to “wake” the computer from low
- power mode when the cart is moved. With this feature, the.
- computer only looks for the appropriate trigger signal when
the cart has been in motion recently. Alternatively,
receipt of a-signal from the perimeter antenna may act to
30 switch the system into the higher power, operative mode.
A software -timer- returns the computer to a low .power mode
when no signal or movement is detected for a predetermined
time perlod. Suitable software for performing these
functions is illustrated sehematically'in the flow diagrams-
35 of Figures 242 and B. )



when no signal or novenment is detected for a predeternined time period.
Sui t abl e wg9g/iighgse for performng - these functions is illpetagdsebaze

schematically in the flow diagrans 35 of Figures 24A and B. -WWO
98/ 46469 PCT/ US98/ 06229 -29- Figure
24A illustrates the main programsoftware for switching the conputer into a

sl eep or | ow power operation during-active periods, wthout the use of
a notion sensor. A watchdog tiner is used to restart the conputer 5 .
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and the conputer® W ide; 268" i L B5CauBrE’ thic it (oT QI T RO BRPER s

whet'her t hesvi oy sthe WU teey Qi a nsheépseitlog poake Opedhtdionan
act uatiing.sjate (306 a st.ate of _tr ri the notor to actuate or
TR e ERRETIES WS S R AR
re-actuati gensgr. t h whtakdag tametr isf arsed 1o edestant nellet computieer val ,

Pref erabl Y e dui & 88 Lol § DASINGED iRl (Pt | Bhel AR Shgr i ned

interv recel ver to powe é recel ver 1
turned of f {BIpyrnedfon endgdghe ﬁ@thsléetS@@t &P atstgre 392k.t h&he

recei ver- Wag,fiid &1 etleh POYEE &FmiReb314he thior SYEhEM REGHASUS { Ovds

decoder sequence as_iljustrated in Figure 24B to determ ne whether an
ACTUATE or BESSEPushrdn iagesetdiing state 3 M) ffemlspGRatisg dsadet ed at

step 20 3Bbe) heisystamstatyr a&: ke ilgedt iy pmermoﬁéﬁe@onadeuéaé%r As
il | ustrated |n F| e 24RB .t he st step,.,318 in Ehe decoder seq?ug Is to
det er i%he ifet ?‘F’r @E&Wl ?eﬂﬁ?e:f eadhPSst GBS THMSL S atfuat ed.
I f the resetnhibmtr 1 renctctgrtigr 32@)f, t hhenexbraképgl S wmitdet eErcm nea25
whet h h f

et her Or %2%&99% élx%‘%nééﬁai g%ﬁ; ? mi{lﬁtB gk@% % s

detected ( ystem procee
trigger si gm besend@tmted Aﬂmexsm:emrmt@rpsetigtehmlaedepnmwa(ln@) | f

a trigger ditlel %h‘éetfééé’ﬂréf e ge 8910) I CeBlY ShedSivalfNgg Of f
(328). _Then, if_the reset tinmer is st| II in 330), _.the system proceeds
throug}l'ﬁ Stgﬁng'gegi off_ (312) . If a trigger s:.gna was 'detected at the

time the receiver was sufficiently powered up (314), the
~ system proceeds to a decoder sequence as illustrated in
Figure 24B to determine whether an ACTUATE or RESET signal
. was received. If no trigger signal was detected at step
20 314, the é&stem returns to the low power, sleep mode (316).
o “"As"illustrated in Figure 24B, the first step 318 in
the decoder sequence is to determine whether the system is
in a ready state, i.e. is not yet actuated. If the reset
timer is not going (320); the next step is to determine
25 whether or not a trigger signal from the perimeter of the
.parking_lot is detected (step 324). The system proceeds'
directly to step 324. 1If no trigger signal is detected,
‘the system returns to the sleep mode (326).
_ ~If a trigger signal is detected at step 324, the
30  receiver is turned off (328). .Then, if the reset timer is
__still going (330), the system proceeds through step 332
back to the sleep mode at step 334. If the reset timer is
not still going at step 330, the motor is turned on to
actuate the brake member (336). '



back to the sleep node at step 334. |If the reset tinmer is not still going

at step 330, the notor is turned on to actuate the brake nmenber (336).
VO 98/ 46X 98/46469 PCT/ UsHTHE8862290_ | ¢

the systemis not in a ready state at step 318, indicating that the brake
menber is already actuated, the system proceeds to |ook for a reset signal
at the hand held unit (338). If no signal Is received, the systemreturns 5
to the sleep node of Figure 24A (stéB 340). If a reset signal is received,
the receiver is turned off (342). The system proceeds to the reset

sequence (346) (T rgheasgstba Wakeotrefhen awb®@) | ovaté &e haweseigin the
| noperative

iti.on. 10 WA ing, th ter i S-proaranmed. - - -
o tarn on PREGRTO diR e W ohe: RETEart o adfeacmaniatsa fEREDCTen

t hen | ooks sfyetem prgwaledsndtioc dAbiokg folreaprepet bightlsatttheshabé. hébd
exanple, t Joiom W t che: open Ry Ll n 0 as
been dri ve%%tlg g?%oe?i ti oi;f 1@8 s?éﬁégsi’q%grt%%gll ogl(zi %é{ef i%ge‘ﬂr‘é,'ﬁ C\ﬁ??‘g{%’%e
limit Switéle dhmsedleent moder rafs pdigisre o2dheristtie® cid has Héern drévseh to a
position i %iyﬂaqﬂ ilOGE G R iR 22832 L8N WD St pladne ShRL!

openi ng 222. The programis designed to determ ne whether the proper

SWi tch st afYSten PXAFaeds G b0 resety Segdeaah nbH &) e i FRER3%F, LRRd, if-

not, to rebpakledmetibd® dhdealllBRs i dBIKe  tésbhe il aipd BbpePasiaée
cannot be achi,eved, the systemis stuck and remains in the stuck state
unti | resepoﬁ?‘%ﬁ%’r'e personnel . 'Because the motor only needs to turn the
cam t uoough one Wharatagmudtinet taed computayd irsel@aserddimed oedi thgrnron

| at chi ng fi_pger . O eeds ) o] el ati y S
period of ﬁ@%e,m%‘%g?hgggf&éjr rléo‘%/r&onggsg%%n%snﬁc&{ c%%ﬁl&r"érrgﬁ%ﬁé%ké I (r;’\i/)vl[1 %ower,
sl eep node siysteaméhesstlagksa Heoxt iansidhels insldeating goe rprepeunpindh

extremely lQWeci state. | E%Ei Q&%g@tl,%r, Ehe,s1Eﬁnﬁtp§€:§€EHebp€ﬁns£Q€éeﬁ\9{re

readi |y de-acti.vate any ng évi ce..which 1s I.n.the operative position,
sinply by SRTASHRRS Fanthae| §her S8hikderbegn driven to a position

15 releasing the locking finger, while the limit switch closed
state corresponds to when the cam has been driven to a
- position in which locking portion 250 has been driven out
of the shell opening 222. The program is designed to

" determine whether the proper switch state is reached within

20 a predetermined time interval, and, if not, to retry for up
to five times or more. If the proper switch state cannot
be achieved, the system is stuck and remains in the stuck
state until reset by store personnel. Because the motor
only needs to turn the cam through one rotation to retract

25 and release the locking or latching finger, the power only
needs to be on for a relatively short period of time, of
the order of one second, and can remain in a low ‘power,
sleep mode for the rest of the time. This makes the power
consumption extremely low.

30 “The operator . or store personnel can therefore readily
.de-activate any locking device which is in the operative ...
position, simply by operating a hand held transmitter to
“emit an un-modulated 8.1 kHz sine wave signal. The hand
held transmitter is of relatively low power and must be

35 held close to the receiver circuit, i.e. within around 1
- foot, in order to actuate the motor. Both the hand held



emt an un-nodul ated 8.1 kHz sine wave signal. The hand held transmtter is
of rel atlw;;gmkmy power and nust be 35 hel d cl ose to the paneog8E229
circuit, i.e. within around 1 foot, in order to actuate the notor. Both
the hand hel d WD 98/ 46469 .

PCT/ US98/ 06229 -31- transmitter and the perineter transmtter can be
controlled to emt either a nodul atedisignal, to actuate shopping cart

| ocki ng devices in the vicinity, or an un nDduIated signal, to rel ease any

| ocki ng deV| ges y_.closin o enJ switch 268. Wth thi
arr angerrent é’f‘h‘é‘i%gr%?‘g the Re e’E)a‘ilf ’gﬁlbé'% |Ci?r’cq'?§3ﬁe?§e| ver .-
circuit, angbvenjtléither enmigiulstedoptdresl ctqommmatﬂte sHEpEing katﬁ‘ﬁ ggef----—-—-—-

si gnal fro $l.20te0Ng, causes, a jonentary ' 1 of _. e
svarem  surtSebhe Tt B ke TR E o e - iR ol el e
be swi t chedtof freireasa 0 ay O\B.lqmmmg ndegiceskvesimpliyy abg macthsmgalome

batterysg ”Egp rgwg_{._gﬁtbgg wll be three years or nore, since the
conput er rece ver-are In a low power node nost of the tinme. 15

Therefore, mai nt¥iBAcetREGuiFEFRAISTEDE , t AN | FEEMERRINEe WidW mweaw and

the systemphtteds Ry BRengedf finti €Rt. rgcél%zsa@rEh% tagq! :
device can readjly be released froma |ocked, shell down pdsition si Iy by

pressi ng a ShFtth BRSRIHanE mgqy¥ﬁ%9uﬁﬁtRQWeKNﬁ@ewﬁY%HeEan 0 trigger
provi ded tossgme PESH Q) S 1 1 i £ @ A1t &1l Yo B0V &F Yncferfadhye aiandpped at
the peryrets ol s stoce opg ka1l 1w (L be ndElsTond Ty e’
control ewmhm@ethﬁep¢¢mrlnaﬂ|n@edehéCBW1btheﬂeoﬁfeutomﬂt55a lembgﬂhﬂﬁﬂts
530, | oo Mg eSS B ey 1SR ERTRE, HAAE, oLl S
"to the wheelifetimgswilat th@rml@,r% veerst by cwme Wrﬁamcmethaeldommlm in
the Ioweredan&p%aul\o%rp%él 98 a | LoW owdlS hdfdUaBstN&f | EKeOft sduTRIE tO
t he paverrent If the cart pushed,
15 Therefore, malntenance requirements for the locking device
will be low, and the system will be very energy efficient.
At the same. time, the locking device can readily be
releasgd from a locked, shell down position simply by
pressing a switch on a hand held transmitter unit which can
20 be provided to store personnel, allowing ready recovery of
carts abandoned at the perimeter of a store parking lot.

It will be wunderstood that the transmitter and
receiver circuits of Figures 22 and 23 may also be used to
control and operate the locking devices of the previous

25 embodiments, also reducing power requirements -in those
cases.

In each of the embodiments described above, the shell
partially encloses the wheel and prevents damage to the
wheel if a user attempts to move the cart when the shell is

30 in the lowered, operative position. It will also reduce
the risk of damage to the pavement if the cart is pushed,
due to the smooth, arcuate wall of the shell which contacts
the pavement. However, it will be understood that, rather
than a hollow shell with two side walls as in the

35 - illustrated embodiments, one of - the  side walls may be -
eliminated. Alternatively, a single side wall may be used



due to the snooth, arcuate wall of the shell which contacts the pavenent.

However, _j i1l be understood that,  rather than a holl ow 3 t wo

side wal l the 35 illustrated enbodi nents, one of e Sl e wal | s
may be elimnated. Alternatively, a single side wall may be used WO

98/ 46469 - _ PCI/ US98/ 06229 -32- as the
braki ng menber, with the remai nder of,fhe shell elimnated. The rimof the
side wall proj ect s beyond t he peri phe% of the wheel, so that when the side
wal | rimengages the ground, the wheel is |ifted up and rendered 5

i noper ati veas Thiéel dckalngnglewrieméaema,y héthr rtdoeg edehaiedgagefopene ngheall t he

I 1 foing h t th
W iT nor prot SRReATE 2hE I BT 1140 Vel BEOTELS, B Ehe
enbodi ment sPenPh%EE IOG,Esstlnﬁt @heall,anﬂonﬁvabe@'@ietheo Siget avalligim
The securidygagéeyi %%e Oér&ma e RLCRIH U ﬂ;lh.lflE@dd'Jﬁ'&HJit reddedTRer

with since [t71S enclosed I n an outer _housing nd can only be rel eased by
an oper%toerPﬁr%téﬁﬁm aFher hpckipgefevies BPYKE? aﬁaaasséetemepgaa?e

device is r@é@ﬁiﬂng:.ﬁa%Ylea@iﬂgl@(FiMEl Vﬁof@m@stﬂélbﬁakeﬁ Sinbﬂt%el"5 in
caster V\/neelﬁ :g t hat _shoppi carts. gan be read|I rmdl .det.er
casual theft8H? FERSEFRRELVfien Raypg Eg}?n gi ng

position, tierbiekiag mlloaklﬂgesbhéulsf ofhthel premibus mnbbdﬂhmmtté’;e cart

fromrolli n i a Ly prot I t |, ast.i el from
wearing or n%gfg%%o?g.gg ﬂ%gfg%l%%wa%gre%o& %%t eﬁglkllﬂé:%dew c%gsi ave often
si mpl y1® ocked t hEh@heskcagdityst deotime orefhitleist Hnventiont awidlt hbe

ground, resgyfEpguip £B3L afipe e@%m?%méediégﬂgdeeéfageahezngaﬂuwte@d

subsequent devel opnment o spot s wear 1S particul arly
encount er ed@FIRG- tﬁé‘dntﬁﬁrhsonhh*ré?ﬁ a’f%l?aﬁ%ﬂlléw BE |C?EQ%R'4%?€| BhthywiFen

such securléyedﬁalc@ﬁaﬁéﬁlt&er @rlbk@ytaﬁd) ﬁﬁtﬁ:@r@ﬁt@st IQi@'dleiQ;% from

curious or angr Pog ell - \gfergbl stron durabl e

metal such B 548 Eﬁyoﬁaayraﬁ sraemedivacts Wafsif e The

present® ofcaseeshetheelsherso that shopping carts can be readlly
. modified to deter casual theft or removal.

When actuated and deployed in the ground engaging
position, the braking or locking shell of this invention
will stop the cart from rolling and simultaneously protects

20 the plastic wheel from wearing or flat spots. Up to now,
prior art braking devices have often simply locked the
wheel against rotation while it still contacts the ground,

- resulting in wear as the wheel is dragged along the ground,
and subsequent development of flat spots. Such wear is

25 particularly encountered during the months immediately
following installation, when such security devices are
typically subject to the greatest challenge from curious or
angry shoppers. The shell is preferably of a strong,
durable metal such as-steel, or of strong plastic or

30 composite material. The presence of the shell, when
deployed, is immediately obvious to the shopper, and acts
to deter attempts to remove or steal the cart. Even when
in the inoperative position, the presence of a security
device is immediately apparent to the shopper and will have

35 a deterrent effect. This is not true of previous wheel

braking devices which were within the wheel or otherwise



deployed, is inmmediately obvious to the shopper, and acts to deter attenpts
to renmovevwrsofifedd the cart. -Even-when in the inoperative ,H Hheadone '
presence of a security deV|ce ks imediately apparent to the opper "and
wi |l have 35 a deterrent effect. This is not true of previous wheel

br aki ng devi ces which were within the wheel or otherw se WO 98/ 46469
PCT/ US98/ 06229 -33- housed in a mannggawhich did not reveal their presence
or whether or not they were actuated. The security device of the above
enbodlnents is of sinple design, with only a Iimted nunber of noving -
parts, heugedi 45 an Mesen ofhigh edbdehati s8vand toadr muerememcert han

preV|ous nwhatﬁéﬁﬁbﬁxnéest%@?‘weﬂ%*ﬁﬂﬂﬂ&%éﬁ“ﬂmﬂng cart devices have been

shown in .use.to erience_extrenel h failure rates, requiring
i nt ensi ve mai nt eﬁggceqeé?uf%"rt@é %V&ﬁéar%tgbBPﬁ EPo¥ies| PR IMeRE SeAsorrt as

wel | as bei simpDe desmgw ngithr oﬁhppaeuim\&ﬁt@damnﬂb%lxn%ﬂ R>veidlg SopFoper !y
wi t hin ghe §é he security device of this

L8t QhaP rkln | ot co i
‘invention is % ﬁlev omB sfﬁﬁf?ﬁ SnPP?Iﬁﬁﬂgnr@q e %ﬁuT3¥§E§¥ﬁRﬁ%ct to
failure or hhend@mmmlqu3uamona cdripiex pdesignsar t Pﬂevncas,shd

both 15 ' iaskal davto0s ) ILETANGS, 03! Soe AIOUIEL ACKEN 00, gﬁe

security apparatus as_describ above T's
| oaded cartRhgl Sabhvne e%ﬁﬁ¢%mr¢mlmm§nima¢neiwmmtﬁnaﬂme Iedizikoxlrs |l atch

mechani sm - Jhigh éQ@eboE%F%&%éﬁéxvé“éﬁ@p$hf§e£%fﬁgou %h%elha%&b#%rr lock

actuat%gg “nmechani sm incréasing durability SOMe pre

enmbodi ntsa%?oYﬁﬁglHVEhtFBﬁPHQFE R d%%%r?%bﬂgaﬁﬁvb BT hdy Rafopelipl e

only, it vmWithﬁnummﬁwﬁtmﬁbert@%%kfﬂgll@d icbrifield el drhBalgeRRirity
-"nDdIflcathgéVl ¥ % de to the discl.osed enbodjnments wi thout departing
fromthe scope or e?ﬁ%ﬁm&ﬁ FRGERR &F, BHIEVeS tRf PRegigpificanidsnhded

_ClalnB VE @b¥¢ Mreliable and less subject to fallure or accidental
actuation than prior art devices, reducing both
15 installation and maintenance costs.

Another advantage of the security apparatus as
described above is that the braking forces of the loaded
cart are separated from the mechanical elements of the lock
or latch mechanism. Thus, lower forces will be applied to

20 the latch or 1lock ‘actuating wechanism, increasing
durability: -~

Although some preferred embodiments of the invention
have been described above by way of example only, it will
be understood by those skilled in the field that

25 modifications may be made to the disclosed embodiments
without departing from the scope of the present invention,
which is defined by the appended claims.

_WE CLAIM:

L



MD 98/46469 PCT/ US98/ 06229 - 34- CLAI MS
1. appar atus for a wheel ed vehicle having a plurality of

vvheel s P‘%ﬁf)’#"'éﬁﬁg 5 a braking nenber for rotat abIFTfHﬁ?ﬁ’ Fﬁj’ on a
wheel axle for novenent between a raised position spaced above the ground
surface and an operative position contacting the ground surface, the
braki ng nmenber having a portion proj 2t|ng radially outwardly fromthe
~outer peripheral rim10 of the wheefF~at least in said operative position
SO0 as to separate the wheel fromthe ground and i npede novenent of a
vehicle; a | ocking assenbly includi ngCIzAIMS$ ch device for releasably

“l'ocking ‘the~ braking nenber in the raised 15 position; and a trigger --.-

~device.for. .releasing the latch device in response to a trigger signal from

a signal sﬁstemAa@%@Mth@YaﬁppﬁuaanSaﬁa¥|m wheehedavebimle thabing etai ned, ™

wher eby t he,1Raki NG, B SB, FAmRLL; 4 gﬁglthe operative position. 20 2.

The apparatus as claimed in claimZI, n_the braking menber conprises a'
hol low shel | end@ oR¥AK1Rg MeRbers Lokt sptatably aerting o3 a qheel

appar at us ascloé acfcﬂfdmbﬂeﬁ\éﬁtrrb%twééef & nr&ﬂ@eahgldsﬂ&%na%pa&éi ahpsvat e

wal | for EEP oun part qof the outer, peri herﬁ a wheel , and
paral | el 5Pr ACENBPAg2BYBPeRaL L VEr PPRETE He?oﬁﬁﬁcB&PgrtF%ces of
the wheel , y std:efa/dua,el tise parﬁa]aiﬂg eﬁé:hl@é:ed N\Mrimgi tde ﬁ@rtléhd | .

. The a | i a_housi n securing
to a caste?ﬂéﬁ f%§3a g’??F&S FH§é§ 85% gtﬁﬁuﬁ?ﬁﬂp Eerﬁ%u5|ng

adj acdt s@ﬁj&hﬁﬂwheel wt)beaa64$g said operatlve position so as to
PCT/U898/0@%§%ré%% the wheel from the ground and impede movement of
~ a vehicle; _
a locking assembly including a latch device for
releasably locking the bféking member in the raised
15 position; and
a trigger device for releasing the latch device in
response to a trigger signal from a signal system extending
around an area in which carts are to be retainéd, whereby
the braking member can rotate into the operative position.
20 '
2. The apparatus as claimed in claiul_l,. wherein the
braking member comprises a hollow shell enclosing at least
a sector of the wheel.

25 3. The apparatus as claimed in claim 2, wherein the shell
has an outer arcuate wall for extending aroﬁnd part of the
outer periphery of a wheel, and parallel side walls for
extending over part of the inner and outer faces of the
wheel, whereby the wheel is partially enclosed within the

30 .shell. | '

4. The apparatus as claimed in claim 1, including a
housing for securing to a caster, the latching and trigger
devices being mounted in the housing adjacent said shell.

* ¢ L M S *



5. - The apparatus as clained in claim1, wherein the braking nenber has
first andygamagskespaced formations for engagi ng said | atchipgggsR¥pgRei N t he
retracted position and the operative position, respectively. 5 6. The
apparatus as clainmed in claim5, wherein the | atching device conprises a
retractabl e | ock menber and bi asing nmeans for biasing the | ock nenber into
an operative position extending into_gagagenent with one of said two. 10
formations, and the trigger device conpri.ses neans for retracting the

| at chi ng device away fromthe first formation when actuated, 7.  The

appar at us a8-cl afREd FPPRYAFRE6, 2h&ldiimesh dn151akmr dat | WASTEdAprFie

‘openi ngs. 8brakifg MRRMEA U ASE LHot NRAdI Be6bAEMEbaceldC | At forth-a8bPg - -

device for biasing the, Qraking.nenmer intp the operative position. 20 9.

The appar at 589851 F’a?ﬁég iﬁkﬁgépﬁng,evﬂxﬁ@r%’i’n&%e‘pﬂ?@‘@%dd@a?%@@anﬁﬁses"
an el ect r onehbaopezhtdeteu gioari tfien e ngagetg- jarell vl sengagi ng the latching -

devi ce Lo operate the braking nenber. 25 10. The apparatus as clainmed in
claim17 wherein the trigger device conprises a notor for driving the

| at chi ng de®ice Ther chpparatue mskiclgimedbein 3Mlainl15,Thwhappanattise as
clainmed in Rt VRS ELD Vi hse [ |.af C nber
for rel easa %gbﬁ%%% ng tﬁ%@bkgﬁﬁr%%nbd%rkggrgﬁgagé%s?ﬁ%s#%ﬁ?an%%ﬁ
second | at chif€#Ber medpsr Epsabappinpothe nkoth angmbky ninke e roperahitve
Operathe.pgéb&tQBn extdAPHF64880 engagement with one of said two

PCT/ US98/ 06229 -36- 12. The apparatus as clained in claim1ll, wherein each
| at ch wBnbefoFrBakgPRsIe FRE atFrPger RTIRS e FPRGHSSSH PERBESSEPF rom
t he braki ngreerhetingd alsecdukclpesatdaeiPosi hvayr efgagi Ng:Hée Hiadd ng

menber, eacxb.o:lr%%tggogew eern actuated.

7. The  apparatus as claimed in claim 6, wherein said
15 formations comprise openings.

8. The apparatus as claimed in claim 1, including a
biasing device for biasing the braking member into the
operative position.

20
9. The apparatus as claimed in c¢laim 1, wherein the
trigger device comprises an electromechanical actuator for
engaging and disengaging the latching device to operate the
braking member.

25

10. The apparatus as claimed in claim 1, wherein the
trigger device comprises a motor for driving the latching
device to release the braking member.

30 "11. ‘The apparatus as claimed in claim.l, wherein the latch
‘device comprises a first latch member for releasably
locking_.-the braking member in the raised positibn and a
second latch member for releasébly locking the braking
member in the operative position.

LT



5 having a bi asi ng device urging the latch nenber towards the operative
position,_ the trigger device including a cam nenber novabl e .bet ween a

first posO%4648d a second position, novenent of said canPREMSE¥e2Hm said

first position to said second position urging said first latch 10 nenber
into a retracted position to rel ease said braking nmenber, and novenent of
said cam nenber from said second position to said first position urging
said second |atch nmenber into a retdact ed position and simultaneously
releasing said first latch nenber, the trigger device 15 acting to nove
sai d cam marder ']fk[é)rrappb.d'aftwssta@O&ﬁhhﬁ@dt Q.rEaéIiaﬁtﬁCQﬂq Pt té DA eRAch

response t al d-tri ignal Mm-S ad-g--si-ghal-— m--—and--sai-d-t.ri-gger.
devi ce resfjlL khd“? 5%33’3}?]9%% T & &rl & FF?F e%opé’séﬁlﬁ’ncam
menber from@]aawlss@cﬁndmpcmet|1mrakmgamelmbersian|d0$ tserond, 26pereakdase t he
braki n &;gg t [ he ar ainmed in
claim % erein ﬁ]egggta%&?{@:v}k%g %%%p]%lln bR e|];rrst esgg hla%% ep’eﬁ%\?gbl e
bet weerP an hawing &d Rics ino Meshiggivng it thealatghmeebbert towalrds hde25

braki ng ne e 0s (o] r ed; rel |
t he braki n%rn%%\;?o?ro%\%%ergt F%Fo%ﬁgg%%rgeﬁgb olslﬁe?%éiﬁgh £ %g??‘. ng

assenbly f T MRk Pefiwesmhg aneﬁ%éﬁtur%?ﬁﬁgt%% fandt 3 aﬁ@ﬁfoﬁiﬁlrrber
tovar ds. t hepdyiakichy, Metweimeatt t BE bsakangaiemhemnbes biaskd d0war ¢ithe 30

operatlve p03|t|on t he t.r er device,jncludi n a cam er vabl e

bet ween fi FEt® JaW%eEBnd’a&ég% 5t3°§?1 3ge PFTQ Per sﬁaqdatg‘%ggéﬁzcgnd
nmove X0 f r orenber allubocad yestddtosd t posheiont tactred s tsoidi Bragipgnse to
sai d signal 4

boT Usod) olETPeRy, g% %égl%mentpa?fat%%l%sc% memker, from $ai8 gRePRd, t he
trigger dedQEltipnhee cedsr |%!ezss1a pegdtien urrg@ngt sraaxd deecondnjatbd

si gnal , t he st t iﬂ@b“dhngﬁt&%‘&fecﬁo%&fu:ﬁ:ﬁr'é’ﬁdm)é%uigéng@ﬂlsﬂg the

camrrenber controll for. 5 swmtching on t drive
predet er mi SAFIRF i cEigstof 1Fﬁ€h5|werandﬂ'@ | tFigoe t erviiee

swi t chis\g efdting to move said cam member from said first position to
' said second position in response to said trigger signal
from said signal system, and said trigger device responding
to a second signal from a transmitter to move said cam
member from said second position to said first'position to

20 release the braking member from the operative position.

13. The apparatus as claimed in claim 1, wherein the latch
device comprises a first latch member movable between an
advanced position engaging the bfaking member to hold the

25 braking member in the raised position and a retracted
position releasing the braking member for movement into the
operative position, the locking assembly further including
a biasing member urging the first latch mémber towards the
braking member as the braking member is biased toward the

30 operative position, the trigger device including a cam
member movable.between fir.st..and._se.c.ond..posit.ionzs to engage
the first latch member and move it from the advanced
position to the retracted position in response to said
signal.
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~ the nmotor when the cam menber has nmoved to the second position. 10 15.
The apparwowsi4aseoc! ai ned in-cl ai m14,-wherein the receiver P@q{ﬂggh;odzyrt her
i ncl'udes means for switching the circuit into a | ow power, inactive node
when no novenent of the vehicle is detected and switching the circuit into
an active node when the cart is active or when a signal is 15 det ect ed.
16. The apparatus as clainmed in claim44, wherein the | ocking assenbly

i ncludes a second | atch nenber novabl e between a retracted position and an
advanced p t|o in 20 | at chi ng engagenent mnth t he braking _nenber
in .the opef%t i V'E BoSRRAFRLUR d3E T RIRE néRoeF Ll Bi Ag -t heheresnd tha ch

- menber -~ t ovet diggde -desriald vEupRREi fubm;sﬂeses@nhn&r&%rn@maawauihe fHeond
| at ch nenbe {gcﬁg e |t fron1 ﬂ vanced 05|t|on fo the retracted

posi tion on ABVE e CHRIGS & BRVSHSUSI 0 t he
first p05|taod¥1veem0905|fer mmmmmg ﬁhnrmamem@mheryeataoﬁtSGQQ&&-@qyuﬂ
-fromadra ' S e tor I r edet.er m_ned, peri od,
and sw%chrﬁl%%ﬁ{%%ﬁ El?? %iﬁgt gt%gmfgngn%enggergg I’lﬁl&q PSR %fonr st
posi tion. FPAFiPt Rfe thp#iansl asnd & fednith sstidich for iswiltaliing off
noi st ur e- pr I g e &ﬁ% e I r e Gam bei ng
rot at abl e, 1gﬂ% Pﬁgéﬁgggﬁéﬁasﬁﬁg gaﬁof% z g?%vé&y%a?t g&tendlng%% d(ﬁ

t he hou5|ndP%%H Ban. connected to the cam nmenber. WO 98/ 46469 :
PCT/ US98/ 06229 -38- 18. The apparatus as cl ai ned in claim1l1, wherein the

| at ch Vi C |ses first and second |atch menmbers_each novapl e between
a retratted e5p05| O ZHRFLEATURIV AR S PIET | 3R MPHP nd4e he" BRI B g Hhsber
.the IocmlnxeﬁemwmtyCSrcuiurEh&mhamnmncﬂu@hsiméahﬁoﬂbeEWtﬂlhﬁﬁgemME of

the | atch t Ctec nd advance 03|t|ons e trigger
:Ei?ng C g%ﬂ?%prg? éfi é& ¥, mo g: %1 £

devi ce inc Ive For- oV ng e "5
trigger si g vehieleads detefitest and switching the c1rcu1t 1nto an

active mode when the cart is active or when a signal is
15 detected.

16. The .apparatus as claimed in claim 14, wherein the
locking assembly includes a second latch member wmovable
between a retracted position and an advanced position in
20 latching engagement with the braking member in the
operative position; "and -a-biasing member urging the second
~.latch member towards the operative position, the cam member
engaging the second latch member to move it from the
advanced poéition_to the retracted position on movement of
25 the cam member from the second position to the first
position, the receiver circuit being responsive to a second
signal from a transmitter unit to switch on the motor for
a predetermined period, and switching the motor off when
the cam member is returned to the first position.
30 T ' '
~17. The apparatus as ‘claimed in claim 14, 1nclud1ng a
moisture-proof hou51ng enc1031ng the receiver circuit, thel'
cam member being rotatable, and the motor having a
rotatable drive shaft extending out of the housing and
35 connected to the cam member. .
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| atch nmenber and all ow the second | atch nenber to nove into 10 an
advanced Rpsition | ocki ng the braking nmenber when it reaches the qgerative
posi ti on, WO&4648gger devi ce being responsive to a rel easePSTGITAN0FE f er ent
fromthe cart | ocking signal to actuate the notor to nove the camto
retract the second latch nenber and allow the first latch 15 nenber to
nove into the advanced position | ocking the braking nmenber when it reaches
the raised position. 19. A conbi ned "?&ii cl e caster and security assenbly,
conpri sing: 20 a wheel supporting yoke; a wheel axle secured to the
“yoke; a whees. r orleé adpbpya i etk @ldimeddre cliditn Whehel@dinnghan 1atchr

peripheral surface for-rolling.along a ground surface; 25 a_br aki ng
_member ot &26t§ noUHRY BT ¢t %e"]?f% e aﬁﬁ? rﬁf"\FéWé#t B%‘tc\%eeﬁ‘eg'bﬁﬁsse&aﬁg‘si tion
spaced aboveovdielegr domitween f a&C e ratd-sart eab e pats itel cpo s imanidon anonkdotinegdt he
ground surf ' Vj ti p{ QJ Ing_radially
outver d y o T RS Ot TR Mra e pBBEE Phle FEGUREG "HaRBALEY ¥
oper at ive posfthen compelsing eparan ecenierohbihg fnovenent sof f bbe aatichnpede
motion of tiGeRs Cb@twaﬁhoehén%ﬂg\é!cﬁc%wlaed NEE N385 ALY

ce
position | ockjng the.braking. ment t he rai sed position, anggénqgg
i noper at i ve&EHEEIEY oReY &FeaiRAduUEhBIh PaIBIF N EIRIOE oK mMOovigY oBhesZen

PCT/ US98/ 06429 regPond® acd uaher thlgdayi Bagbbe |@skiragrdeyi ashd NEerkhe

i noperativ osition in respqnse to novenenj .of the wheel outside. a
pr edet er ni ﬁe%%?é%\e“%ﬁﬁaraé'ﬁi aﬁﬁ'é’“br‘%ﬁ r‘?&‘ﬁ‘ﬁﬂ'ﬁ%&a BEMOREL LONBOYFetREPye
posi tiln t campr adeahcedr s itieper dbckiingf thee bedkihe. methbelhevltesenl y as
claimed in Lm19,..0Ln ' | asi evj f.Qr. bj asi sai d, | ocki ng
deviceirﬂ(#%é%%é%qsg%cg%g%%%%ﬁaiﬁégﬁggéﬂfa#§§d§£%§aﬁiﬂ %%%%FpggﬁPgons of
10 sai d breseoegskeebdc ahyedepsesai digoski iy fiferand: | frkw ddial cart
locking signal to actuate the motor to move the cam to
retract the second latch member and allow the first latch
15 member to move into the advanced position locking the

" braking member when it reaches the raised position.

19. A combined vehicle caster and security assembly,
comprising:

20 a wheel supporting yoke;

o ' ‘'a wheel axle secured to the yoke;
a wheel rotatably mounted on the axle, the wheel
having an outer peripheral surface for rolling along a
ground surface;

25 a braking member rotatably mounted on the axle for
movement between a raised position spaced above the ground
surface and an operative position contacting the ground
surface, the braking member'having a portion projecting
radially outwardly from the outer peripheral rim of the

30 wheel at least in said operative position so as to separate
the wheel from.the surface and impede motion of the
vehicle; '

a locking device movable between an advanced position
locking the braking member in the raised position, and an

35 inoperative position releasing the braking member; and
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braking menber in both said raised position and said operative position.
2. The poegablsy as clainmed in claim20, wherein said 15 pbiraisesrgs2aember
has at ' least two spaced openings  for receiving said | ocking device in
said raised and operative positions, respectively. 22. The assenbly as
claimed in claim19, including a paw 20 menber and bi asi ng nmeans for

bi asi ng said pawl nenber agai nst -saigdar aki ng menber, the braki ng nenber
having a series of spaced openings, said paw nenber having a ratcheting
engagenent in said openings to permt rotation of salg.bnaking "3%@ in a
first dlrectlonﬁﬁnﬂﬁ§ﬁa§&ﬁjgﬂr mP¥iBEd Hifd LREFIRPY ESYONR | GREC

preventing irﬂiﬁéféml@é §as§!tmbﬁkllm sebaﬁk mdeéntabd oper abiced -
position. 23. g.%p% us as, cl re n_the b aklng
0

menber conpiitd ehfEm rbq‘fgl ‘?)E?"ﬁg gf‘elrgg]é’t ’éa 8800 he
wheel . 24. mdRhes appatat ushas oparaedven pbaitidf, wber prevené sactmalhas an

angle i the range fro [ 210[ err 35 25. The apparatus as
A SN GRFBe VERAbEs S or g o shel | |

claimedin® &°s58¢t or angl e encl osed by the shell is
approxinately 160[err]. WO 98/ 46469

PCT/ US98/ 0677 a’f“]ﬁ %semgfél( aQQaréié.'ﬁﬁné‘a Gl ERd i £§a| rﬂﬂt.glu%‘ir;kgée'an sai d

yoke conprlses ousin osi n east part of said wheel braklng
nenber in skansmgsésva@@. eifecay) b%%ﬁ?slngoﬁﬁFﬁg lgskieg LrRVEee uaREP H&iidy

fl gl ly epcg%ﬂ&é%&sﬁloﬂ%L ﬂ?e J?le%_ﬂeaﬁéséﬁ@iﬁtii‘recb%lsm&(irc]:ld% @ltﬁaltm
i ncl udin recejver circui or contro erati.on e actuator,
the rek®ivefa ’c‘?rl?f‘(ﬁ}f“il%d!‘?m% FREERY 2 rlodtgilégq d%d’ %ﬂ?&" S §aer ent -
signal's, oneraiihdie wgpet s iapnpioth Nngadl acdieéd osbtiond did eaier
signal conprising.a reset. signal, and a controller responsive to said

actuate si grRFT 3o RePREE ERE act uator to move the | ocking device into the
| noperative position to rel ease the. braking nenber for 15 novenent .into

the operatiyp popjli Qusaidhy €SRBONS ¥ nd® in claim 20, wherein said

15 braking wmember has at least two spaced openings for

receiving said locking device in said raised and operative
positions, respectively.

22. The assembly as claimed in claim 19, including a pawl
20 member and biasing means for b_iasing_ said pawl member
against said braking member, the.braking member having a
series of spaced openings, said pawl member having a
-ratcheting engagement in said openings to permit rotation
of said braking member in a first direction between said
25 raised and operative positions, and preventing rotation of

said braking member back out of said operative position.
23, The apparatus as claimed in claim 19, wherein the
braking member comprises a hollow shell enclosing at least

30 a sector of the wheel.

24. The apparatus as claimed in claim 23, wherein the
sector has an angle in the range from 20° to 210°.

35 25. The apparatus as claimed in claim 24, wherein the -
.sector angle enclosed by the shell is approximately 160°.
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said reset signal to release the | ocking device for novenent into the

~advanced aPS|t|on when the braking nmenber is returned to the raised.
position. WOP8/46468  The assenmbly as clained in claim27, wWRETAISIS/PE39

| ocki ng device includes first and second | atch nenbers each novabl e between

an advanced position and an inoperative position, the first latch nmenber in

t he advanced position rel easably | ocking the braking nenber in the raised

25 position and the second |atch 1fmer in the advanced position

rel easably | ocking the braking nenber in the operative position, the

control | er @i norEesppparR UL ddecaatpate i 98Phih0 190V eyhdEeih! Shilgt ch

menber into the |no$erat|ve ositj-on-t.o- rel ease. the.brakLng.nenber _ta.nmove

30 |lﬂ()t¥ﬁk%p%?ﬁ FyEefodi IR eRCieFiRgeathd eaditoRAT t ©F M@dser for
novenent i nﬁheéllea&dl\/a]gﬁﬁldlﬁgsmtdnﬁfeﬁ\hﬁ:ﬁ e dr aki BEAME ""'rt-ii&acﬁ%%ﬁhﬁ
operative i.on, .and bei responsive, to_ t set_signal ,to nmove the
second Iatg%%ﬁ%E%rdFX%Se ﬁéﬁrﬁﬁé&%ﬁ?ﬁebﬁbggt%8& ﬁéﬁﬁgtﬁﬂ A3 ng 35
menber ¥ or hwvaeimgnt back into the raised position, and to release the first
| atch nmenber for novenent into the WD 98/ 46469
PCT/ US98/ 06229 -41- advanced position |ocking the braking nmenber in the
rai sed posid?on.The apsemixlsenpisy etathed e | alelimi 28, iwwdneling he 5
braki ng nerdgte finsr & i dipit %"é&@dﬂﬁ%@s@} Il $he! g%qb '

5 T ng ali neéig&ghgf Fhe 8LEL tch

t he ralsed1ﬁE§|t|on and a second open] sal secon
merber in tHE FRGSAVSR PoFHiorincindigyg a Keperivere foac deteptipa &wp

conpr ixi ng dﬁﬂ:&ﬁrﬂi iddgredl s ehird Qif add) Sgnane aoRbidingy a8l aceshee
at least .one caster of each

vonter e | nciiG B KRR AAHAD S sELad S B304 phapetar o

p05|t|on|Ia\Mnm#rQIEEMMEeBstsﬁweetbosaﬂdﬂatuuuténsigmabitdEOpe&thOn

prevent |19 SR TacRREBE ORPT ddife VoPLE' ©18LRIASY HeRHUL SULES® cBe

inoperative position to release the braking wmember for
15 movement into the operative position, and responsive to
said reset signal to release the lécking device for
movement into the advanced position when the braking member
is returned to the raised position.

20 28. The assembly és claimed in claim 27, wherein the
locking device includes first and second latch members each
movable between an advanced position and an inoperative
position, the first latch member in the advanced position
releasably 1locking the braking member in the raised

25 - position and the second latch member in the advanced
position releasably locking the braking member in the
operative position, the controller being responsive to the
actuate signal to move the first latch member into the
inoperative position to release the braking member to move

30 into the operative position and to release the second latch
member for movement into..the advanced position..when the
braking member reaches the operative position, and being
responsive to the reset signal to move the second latch
member into the inoperative position to release the'braking

35 member for movement back into the raised position, and to
release the first latch member for movement into the
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device for rel easably | ocking the braking nmenber in the inoperative and
oper at i veywpQ@gisédsoNs, respectively, and-a 20 --controller febrno8bi9d!ing
actuation of the Ilatching device; a perineter antenna for surroundi ng an
area in which shopping carts are to be retained, the perineter antenna
emtting a continuous brake actuate signal; and 25 at | east one
transmtter unit for emtting a brakgjrel ease signal different fromthe
brake actuate signal; the | ocking apparatus including a receiver for

recei ving the brake actuate and brake rel ease signals, the controller being
connect ed BVERESCePOSidiommd askems i the raking merbehginethecradsed| ease
the braki ngomMiemfrom the i noper-ative-—positi-en---and-allow-it- to-nove -
into the operative position on detection of a brake actuate signal, and to
rel ease the braking nenber fromthe operative position and allowit to be
moved i nto2che iMhepeasken®ly5 apostlaimedn idet etainan 28, bidleeeriel eaﬁél

si gnal . 4646 . : . . . PCTLUS98/ 06229
“90et Nl RERer nas AT, ORI AW HRR SRATCEIEREI | o

i ncl.udes a lafcdhormersrsor int kbecardised epohivioyg andow perwond i opehing node
and a hi gheg s : iy, d [ Og SW } 0t he_; r node
when no nn%gﬁ%ﬁﬁﬁg wﬁgp éggﬂ%p%Fﬁ%Bgaggégngg%%gggg'*%rqgﬁﬁr%%%féggyﬁed

time perio®OSH¥dOwi tching into the higher power, active node when novenent
of the cart is detected or when a signal is detected. 10 32. The system
as clainmed_in claim30, wherein the caster wheel ,includes a wheel axle and
a whedl® r oB&rabfy BRI SFCWRECRxFESteRe BPBRFA§LIREAber being rotatably
mounted on the axlglurdepepdot |yelficlbe waeel HOFid@t at iglnketiwgenothe

i noperative_and operative positions, the braking menber 15 bei ng raised
above a gr&ﬁﬁ&%ﬁﬂﬁ%iﬁg%ﬁlmhich the cart rests when in the inoperative
position, and centhotkimgt appgraind ssetacedi ont let opeaati wmeposasten, the

braki ng meghgl. 1hayt n@a@hpgreﬁlii%eorﬂjx@fﬁaﬂggrgd.ﬁ:)?lalkx.n%l"trmg RNeIUR AL

15 between an inoperative position in which the wheel is free
to rotate and an operative position preventing normal
operation of the vehicle along a ground surface, a latching
device for releasably locking the braking member in the
inoperative and operative positions, respectively, and a

20 controller for contrdlling actuation of the 1latching
device; _ e

‘a perimeter antenna for surrounding an area in which -

shopping carts are to be retained, the perimeter antenna
emitting a continuous brake actuate signal; and

25 at least one transmitter unit for emitting a brake
release signal different from the brake actuate signal;

the locking apparatus including a receiver for

receiving the brake actuate and brake release signals, the
controller being connected to the receiver and operating

30 the latching device to'réleasé"thé braking member from the
inoperative position _and allow it to move into the
‘operative position on detection of a brake actuate signal,
and to release the braking member from the operative
position and allow it to be moved into the inoperative

35 position on detection of brake release signal. -
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wheel to contact the ground in the operative position 20

wher eby t he

- wheel. is-separated fromthe ground surface and notion of the vehicle is
i npeded. WB8/4PAE assenbly as claimed in claim32, wherein 80649 ng
device includes first and second | atch nenbers 25 each novable between

an advanced position and an inoperative position, the first latch
I n the advanced position rel easably | ocking the braking nenber

menber

the raised, inoperative position and4he second | atch menber in the
advanced position rel easably |ocking the 30 braking menmber in the
~operative Ppsi tTRE, sPer&RNtdD| |EaiRddg FreSRARSIve 300 T hdezeliwat @hel gnal
—to-pove-the firs

{—latch.-megber .into, the i noperatjve position tp rel ease the
Thraki ng moNERE oL Ene TREST R TGHER | SERRRLY ¢ FBF SHACFD! LaF eday rto

in

§‘e’66"_’r‘fd“ "I"'é't'&;'ﬁ'l'dsﬁlfﬁmﬁ"""_e;f-prir[an/tﬁirmsm' Himddy aridia I gharyanead pesiivieomodegn t he
braki ng negrigg \rﬁé:g%g ?%ﬂi%téé}t]eed C%Lq'xetroattlﬁlee jLtN Ig§olwoe.nz:‘ mo%d wl?x%lnn%or- FoRRhente to
PCT/ U8/ 06229 -st®pmsimmatatt revelstectedofidr] @ gredetermimed thae

i noperatiy, i t . et raking, s r o,
erP34! ' Qg %&f:{?{c’c&?%gea:ggt%hgh% %1@{% C%Jv%r, é{&g%{r)é gl

t he reset

the raised posrilon, an _ . >
‘into the avhencedvpwsnti of thekiosgt: Hes Ferekied PEn¥eenia shenpdi ded

irs nmenber

novenen

into
t

‘position. 3dredbegassenbly as clainmed in claim33, wherein the first and

second | atch nenbers operate alternately,

in the advanced position when the 10 second latch nenber is in the

| noper@t i v®2 posThé08ystafl ¥ Celytméd. iBSclAinmesbodwhbreimedhag caeeesent of
a_wheel ed vehi

| i de ¢ I ned | Sj h
Canerm t 1 HaoaLt PPOYUReE] gnafepilo Aot b That cROSRE cRAE BRDRY PR

whereby the first -latch nmenber i s

of: 15
nd the

perimeter of theamxbef othe lprakting edembeovbding zobatkbhy wenbeedoona whee
of a vehi clg.tg,he Lﬁ%a%’&é%%r{i:ll eof).ri?hgc'%ﬁféeﬁf ef"ortPStQFZggﬂnEe & being

novabl e between a rai se

n rai sed above a ground surface

- operative posiineperahivetand anrrafibimeositions, the braking member

15

20

25

30

35

being raised above a ground surface on which the cart rests
when in the inoperative position, and contacting the ground

surface in the operative position, the braking member

“having a portion projecting radially outwardly from the

wheel to contact the ground in the operative position
whereby the wheel is separated from the ground surface and

" motion of the vehicle is impeded.

33. The assembly as claimed in claim 32, wherein the
latching device includes first and second latch members
each movable between an advanced position and an
inoperative position, the first- latch member in the
advanced position releasably locking the braking member in
the raised, inoperative position and the second latch
member in the advanced position releasably locking the
brakihg member in the operative position, the controller
being responsive to the actuate signal to move the first
latch member into the inoperative position to release the
braking'member to move into the operative position and to
release the second latch member for wmovement into the
advanced position when the braking member reaches the
operative position, and being responsive to the reset
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surface so as to separate the wheel fromthe ground and i npede novenent of
the vehi chp of/fdagisabl y | atching the braking nenber in the per/esskasesi tion,
25 detecting the trigger signal if the vehicle is noved to a

| ocation adjacent the perineter antenna; switching a trigger circuit into a
hi gh power node on detection of the trigger signal; operating the trigger
circuit to actuate an actuator 30, taqarel ease the latch on detection of
the trigger signal, whereby the braklng menber can rotate into the
operative positiqn; and switchin e trlgg mgerUIt baﬁk into a | Qqw power

mode. - \ND%%%“@@4@@ move the se on latce er into the PE?P9§9§F6§229
-44- 36. Thi dmtdmﬂ: aso Cralleagei i amfalaﬁ;glmehbdrngdman@xt@@sn@f back

r-el easabl y tc i.n t he .braki.n nmenhe n the operati

dotecting A QR elfnd Pigon Hh O nEPYeBREN GRS LRt A BERPng
t he tr|ggermamhartfdrwmuuduanumuqnmmuhannﬂyannedmpdsghlgnmbockmﬂg the
detectig %Eg ﬁﬂﬁ? igger circuit to actuate
t he actuator I#F re easég? %%%aﬂgﬂ%fgléﬁ detection of the rel ease
signal, whereby the braking nenber can be returned to the raised position;

and switching thed | 'a%eémk?l G tcll%?ﬁrlfad Ehocﬁalﬁwséo""%he%‘i?x the #{rgthe

method as claimed’ in claim 36, wherein the tn%ﬁkﬁ ¢ircuit is maintained in
t he hi gh poﬂ@ﬂ|ﬁﬁﬁpﬂ%r1§tﬁPeG§W€Fﬁ§n@@eFPﬁ§ talif f i ¥herebyothel ease

the latch. Q3% 1dBenhMuid@tasis! ahnethd a7 porhieieim whkn t tRe

10 second latch member is in the inoperative position, and
“vice versa.

35. A method of impeding movement of a wheeled wvehicle
outside a predetermined area, comprising the steps of:
15 transmitting a trigger signal from a perimeter antenna
extending around the perimeter of an area to be protected;
providing a braking member on a wheel of a vehicle to
be used within the protected area, the braking member being
movable between a raised poéition raised above a ground
20 surface and an operative position contacting the ground
surface so as to separate the wheel from the ground and
impede movement of the vehicle; |
releasably latching the braking wmember in the raised
positidn; _
25 ~ detecting the trigger signal if the vehicle is moved
to a location adjacent the perimeter antenna; |
'switching a trigger circuit into a high power mode on
detection of the trigger signal;
operating the trigger circuit to actuate an actuator
30 to release the latch on detection of the trigger signal,
whereby the braking member can rotate into the operatlve
position; and
sw1tch1ng the trigger circuit back into a low power
mode.
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interval is approxi mately one second.

10

15

20

of - _ i
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36. The method as claimed in claim 35,-including.themsteps NP

releasably 1atching“'fhé'"braking'.mémbéffwih the
opera;ive position; | | |

detecting a <release signal £from a hand held
transmitter;

switching the trigger circuit from the low power mode
to the high power mode on detection of the release signal;

operating the trigger circuit to actuate the actuator
to release the braking member on detection of the release
signal, whereby the braking member can be returned to the
raised position; and ' o

switching the trigger circuit back into a low power
mode. )

'37. The method as claimed in claim 36, wherein the trigger

circuit is maintained in the high power mode for a
predetermined time interval sufficient to release the
latch. '

38. The method as claimed in claim 37, wherein theé time =~

interval is approximately one second.
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