1 Automatic cycle storage system, cycle for such a system and docking structure for such a cycle.
SCOPE OF THE INVENTION 5The present invention relates to automatic cycle storage systems,
cycles for such systems and docking structures for such cycles. More particularly, the invention
relates to an automatic cycle storage system comprising: 10- a plurality of cycles (for example

blcycles) each comprising: an electric power storage device, electrical contacts,

plurality of fixed o

ctm{lg 1§e<';‘i°et“% power storag%dewceto ald electrlccontacts em

an electrical

nd

=ast one

central proce55|®qh¢p@$am@¢@tmlmmpmmm onmcnéeted to the central processmg unit of the

docking structure,

SCOPE OF THE INVENTION

5 The present invention relates to automatic cycle

storage systems, c¢ycles for such systems and docking

structures for such cycles.

More particularly, the invention relates to an

automatic cycle storage system comprising:

10 - a plurality of cycles (for example bicycles)

each comprising:
e an electric power storage device,

® electrical contacts,

# an electrical supply circuit connecting the

15 electric power storage device

electrical contacts,’

to said

- a plurality of fixed docking structures to which

sald cycles can be locked, each comprising:

# at least one central processing unit,

20 e an electrical supply circuit connectad to the

central processing unit of  the

structure,

docking

e ealectrical contacts capable of coming into

mutual contact with the respective electrical

25 contacts con a cycle locked to the

structure, connecting the electrical

docking
supply

circuit of the cycle to the electrical supply

circuit of the docking structure.

A cycle storage system as described above can be

30 used for example to make cycles available to the public,

subiect to identification of the borrower of the cycle, and

optionally the payment of a hire fee.

BACKGROUND OF THE INVENTION

Decument EP-A-1 820 722 describes an example of



electrical contacts capable of coming into mutual contact with the respective electrical 25 contacts on
a cycle locked to the docking structure, connecting the electrical supply circuit of the cycle to the
electrical supply circuit of the docking structure. A cycle storage system as described above can be 30
used for example to make cycles available to the public, subject to identification of the borrower of the
cycle, and optionally the payment of a hire fee. BACKGROUND OF THE INVENTION Document

EP-A-1 820 722 ggggi%es&%argggrgfgg sggg@t%gycle storage system. OBJECTS OF THE

INVENTION A particular purpose of the present invention is to reduce the consumption by such
a system of electricity 5 originating from%fe pubfic @fectiicity SY$téM 1ON  To this end, according to

the invention, an automaticxcyele-storage sysierpefdbedype: inqyastion:is charastarised indhatthe
electrical supply circuits of tge cycle and the docking structure are capable of nabgn the 10 electric
power storage djé%égcoen thi %ycféotgss%rﬁ%fylgl%ctkgty fo'th e%ctﬁé’a&sﬁ%plf %ircﬁ' %%ﬁ{elaéaéfng
structure when the icytleas locketrtorthe Idocking Istructurect ric Bywirtye obthese arrangements, the

docking structure can be supplied,with elggtricity by, &IEE: gxq.l% 15.that i%ﬁ%?k?%%_é@ﬁ g(glqlfingan

structure, and the electricity consumption of the docking structure of electricity originating from the
public electricity®ystaia s thefoforefre8hedd Gt evEh cophetely RiimMigtsd. 17 vaANGITS éfboditnents

of the automaticyglen2 storage: systeahaecarding-odhe invention.era or more of the tollowirg
arrangements may. e used. {0y may R ysed independenty of each affer apd Independenly of the
10  electric power storage device on the cycle to supply
electricity to the electrical supply clrcult of the docking
structure when the cycle is lccked to the docking structure.
By wvirtue of these arrangements, the docking
structure can be supplied with electricity by the cycle
15  that is locked to this docking struciture, and the
electricity consumption of the docking structure of
electricity originating from the public electricity system
is therefore reduced, or even completely eliminated.
In wvarious embodiments of the automatic cycle
20 storage system according te the invention, one or more of
the following arrangements may be used (they may be used
independently of each other and independently of the
aforementioned arrangements):
- the electrical supply circuits of the cycle and
25 the docking structure are capable of allowing only the
discharging of the electric power storage device from the
cycle to the electrical supply circuit of the docking
structure, and not the reverse;
- the electrical supply circuit of the docking
30 structure is not connected to any external electric power
source other than the electric power storage device on the
cyclie, and the central processing unit on the docking
structure communicates with an external control device by
means of a wireless link, sald external control device

35 communicating with the central unit of the docking



the electrical supply circuits of the cycle and 25 the docking structure are capable of allowing only the
discharging of the electric power storage device from the cycle to the electrical supply circuit of the
docking structure, and not the reverse; the electrical supply circuit of the docking 30 structure is not
connected to any external electric power source other than the electric power storage device on the
cycle, and the central processing unit on the docking striicture communicates with an external control

device by means ptasieless.ink, saig.riema.eaiial feviee Sa.cammyricatng ythyhe ceptral uni

of the docking 3 structure and being capable of selectively authorising the borrowing o cycles
locked to the doBKiRg &ttt furest(this' 8vordshaving f-EGithedthé BB CkiRE Stricture s Whé eléttricity

system. Furthermere,dhe wirelesslinkis gonnecting-the-doekingsructure tethe externakcontral device
also avoids the use of an underground low current cable. The invention therefore ﬂlows for

I .
considerably sinTpleF and fess costl§instaliktion ofthe Godkig structirs); 107 eaeh®dotking stricture
comprises an electric power Stotdge dbvideicannecteddodhe electrical supply eirceit of the docking

structure in ordefi 1q power.the cenyralpocessing it °$%heaqiocﬁix[ﬂge%?%%&%ﬁdth?&L‘?Cgﬁ‘%ﬁ}&}{?p'y

circuits of the cycle and the docking 15 structure being capable of enab g the electric power storage
device on the cyeftechar§the BIE@HE petver stcrage ¢eticeion fesdoéKkifg sttictliré Swsen the

cycle is locked te the deeking stiuctues; seackbeycle; alsreomprisesiameleetric generatar2Q. cagable of

charging the elecl;crichf wer storage device on the cycle and of being driven by the moving of said

i . : rocrure. ] Ao . . L

cycle; said wirefess Tirk s & radio link; the cycle comprises an electronic circuit connected to
said electri¢al contacts on the cyeldand saidi 25 centralunriitiokthecdogking stucture is tapableof

exchanging infopmation with the electrapic circyit,on the cycle.hy means of said electrical coptagts on
the cycle and the docking structure when they are in mutual contact; the external control device
comprises at ledstacuit of the docking structure in order to power the
central processing unit of the docking structure, the
electrical supply circuits of the cycle and the docking
15 structure being capable of enabling the electric power
storage device on the cycle to charge the electric power
storage device on the docking structure when the cycle is
lecked to the docking structure;
- each cycle also comprises an electric gensrator
20 capable of charging the electric power storage device on
the cycle and of being driven by the moving of said cycle;
- said wireless link is a radic link;
- the c¢cycle comprises an electronic circuit
connected to saild electrical contacts on the cycle and said
25 central unit of the docking structure i1s capable of
exchanging information with the electronic circult on the
cycle by means of seid electrical contacts on the cycle and
the docking siructure when they are in mutual contact;
— the external control device ccmprises at least a
30  central server and several central station terminals each
corresponding to a cycle storage station, the central
station terminals communicating on the one hand with the
central server and on the other hand with at least one
central processing unit of a deocking structure belonging to

35 the same cycle storage station:



30 central server and several central station terminals each corresponding to a cycle storage station,
the central station terminals communicating on the one hand with the central server and on the other
hand with at least one central processing-unit of a docking structure belonging to 35 the same cycle
storage station; 4 each cycle comprises a locking component and each docking structure comprises
at least one electric lock controlled by the central procegsing unit on the docking structure and capable

of holding the locking component gg éhong% yée %’&h%%%@%sslo%kinﬁoﬁgg?\%d% 5%}%%%@(]% d

structure, said electric lock being supplied with electricity by the electric power storage device on the
docking structur&ac dockaach G6ekig SifGicttPE BdmpPiSes at 2R bneNd IBEKiIAG Siatiohcdpable

of receiving a cyslenan including; akpeperapen in ar-engagerment directioprandicapable of feceiving

the locking component of a cycle py insertion in said engagement direction, and said electric

lock comprising & £ 5iotkiT REFPGRERE MBbIE bEWLEN oh the Bnd RaR"4 IGCREH Faslton T which

said blocking component islcapabie of blockimg:the dackingicamponernt of theteyclenin thie kééper and

on the other hand, Pgélgﬂggged pasjtign in g\i@g%glecblocfg@kcomggfggt is g%?}e&lg of alloyying,the
ctso

locking 20 component to enter and exit the keeper; the electrical conta n the cycle and the
docking structuré &€ i nftitGal chntadiie a Bé&fing difecliBi Shbstantidyperfenticulapto thée
engagement direciioniwhenr the.eyele ds; locked to the docking 25 structure; the electrical
contacts on the cycle and the docklEg %tcr)u?{ture are in mutual contact in,said engcagﬁrenggttdirgggon

when the cycle is locked to the do¢ ing Striictre; Structure comprises a
10 locking station capable of recelving a cycle and including:

- a keeper open in an sngagement direction and
capable of receiving the locking component of a cycle by
insertion in said engagement direction,

- and said electric lock, comprising a

15 blocking component mobile betwesen on the one hand, a locked
position in which said blocking component 1s capable of
blocking the locking component of the cycle in the keeper
and on the other hand, an unlocked position in which the
blocking component 1s capable of allowing the locking

20 component to enter and exit the keeper;

- the electrical contacts on the cycle and the
docking structure are 1in mutual contact in a bearing
direction substantially perpendicular to the engagement
direction when the «c¢ycle 1is  locked +to the docking

25  structure;

- the electrical contacts on the cycle and the
docking structure are in mutual contact in zald engagement
direction when the c¢ycle 1s locked to the docking
structure;

30 - the engagement direction is substantially
vertical, with the keeper being copen upwards;

- the cycle locking compenent comprises a
transverse bar extending along a longitudinal axis ketween
two ends, tThe kesper comprising at least one receiving

35  treugh open in sald engagement direction and capable of



30- the engagement direction is substantially vertical, with the keeper being open upwards; the
cycle locking component comprises a transverse bar extending along a longitudinal axis between two
ends, the keeper comprising at least one receiving 35 trough open in said engagement direction and
capable of 5 receiving said transverse bar with its longitudinal axis arranged substantially along a
fixed horizontal axis defined by the receiving trough, and the lock comprises at least one actuating

component that fs.cannecter to fhe blogkipg.component, said ctuaiing comganen; heing rghile with

the blocking component In & vertical plane perpendicular to sai tal plane, between: a

first position correspaRERg to THE BRPEkéad pb¥itiod BP ke loek, i Wich salf aehsating10 ésthponent
is arranged in order ta.iterfere wyith thedeansvarsediarn ofiihe loekingr-component when:said transverse
bar is engaged in the receiving trou%h in the engﬁgement direction, and a second%)osition

iti .

corresponding to tHe"15 168Ked position ot the 68K FaTd translérse Bar of tHE BEkinG cdponeht being
capable of moving. theactgatingneemponent froial itsafirst (o0 its: ge condposition wiemsaid:transeerse

bar is inserted intq the re%%ig‘ing tggt&fk ﬂlf'éj said %g%%compﬁnengbei%%%Q@§ of actuating the

20 lock when it passes from its first to its s€écond position by moving the blocking component to the
locked position; PerPeise Bloekingtconifcrert Brithe achiatintrcorRgéhent Betoritf & single lock
part that is mounted pivotably betwegn the; logked andunlogked pasitians, areund,25 a borizontal axis
of rotation substanﬁlall%/é‘{)arallel to, Eaid fixed orifb%ntai aXE defined by the receiving trou

39 po itio

h; . the
lock part is elastica Ted Bwardd e uRtocKe rand the &lectric 166k omap?iggé 5%a]trfl%bler
that is mobBife betwagrparthe ane hand, aarmeabutment 30-pesition in whittesdid temblerts capable of

holding the lock patt in the lacked, position-and.qn.the pg&qgit}@d, %gﬂ%gqlgosig%'}p which said

tumbler enables the lock part to move to the locked position, the tumbler being elastically forced
towathheabuﬁﬁ%ﬁ%ﬁ%ﬁﬁhéﬁﬂ%hés engaged in the receiving trough in the

engagement direction,

- and a second position ccorresponding to the
15 locked peositicon of the lock, said transverse hkar of the
locking component being capable of moving the actuating
component from its first to its second position when said
transverse bar 1is inserted into the receiving trough, and
gsaid actuating compcenent beling capable of actuating the
20  lock when it passes from its first to its second position

by moving the blocking component to the locked position;
~ the Dblocking component and the actuating
component belong to a single lock part that 1is mounted
pivetably between the locked and unlocked positions, around
25 a horizontal axis of rotation substantially parallel to
sald fixed horizontal axis defined by the receiving trough;
- the lock part is elastically forced towards the
unlocked positicon and the electric leock comprises a tumbler
that is mobile between on the one hand, an abutment
30 position in which said tumbler is capable ¢f holding the
lock part in the locked position and on the other hand, a
retracted position in which said tumbler enables the lock
part to move to tThe locked position, The tumbler being
elastically forced towards the abutment position and the

35 electric lock also comprising an electric actuator capable



35 electric lock also comprising an electric actuator capable 6 of moving the tumbler from its abutment
position to its retracted position; the lock part comprises a lock plate that extends substantially
perpendicular to the fixed horizontal 5 axis and which comprises a notch capable of receiving the
transverse bar, said lock plate forming two lips that frame said notch and respectively constitute the
blocking component and the actuating component; the focking component of the cycle comprises a 10

connecting part integral witfy the,lransverse bar and forming afwith spid transyerse bar, and.the lock

part comprises two lock plates attached to each other and capable of engaging on the transverse bar
on either side oftRé EdRRBELMP Part. TS5+ the receiving trough and the notch in the lock plate are

capable of allowing the rotation-gfthe trasversear abawb its langitugdinal axis; 1 atthe keeper
comprises two rec iving trou%wsharran.gefllto each receive ane end of the tr nsv%r e bar; 20 - the
f

Prises Tateral walls each cooperating by abdtient with'Sne &f & traRBVérse bar

keeper also com
in order to centre sai tearsversectiar whgrnrthessycle isiockbd tetheddeking statior;L thergydiee

comprises handlepars inteqral with 25.fotks thatbegn the frant wheel, thg logking component pi.the

cycle being integral with the forks of the cycle; ~ the docking structure forms a stand comprising a
slot capable of ré&giting He fidnt iRel of eRS/ele-WheH it iSIeREd T §8id doRing Rtraekr830- the
docking structure epitises a:substantiallyhorizontal beapre@mprising several locking stations;

the docking structure comprlseihat IeialstC ne electric é)ower sto %gecgewce agd the electrlcglssugply

;
L ~ e locking component o e Ccycle compris
circuits of the cycle and the dockKing struc Gfé7are Capabfe Y P

10 connecting part integral with the transverse bar and
forming a2 T with said transverse bhar, and the lock part
comprises two lock plates attached to each other and
capable of engaging on the transverse bar on elther side of
the connecting part;

15 - the receiving trough and the notch in the lock
plate are capable of allowing the rotation o©f the
transverse bar about its longitudinal axis;

- the keeper comprises two recelving troughs
arranged to sach receive one end of the transverse bar;

20 -~ the keeper also comprises lateral walls each
cooperating by abutment with cne end of the transverse bar
in order to centre saild transverse bar when the cycle is
locked to the locking station;

- the cycle comprises handlebars integral with

25 forks that bear the front wheel, the locking component of
the cycle being integral with the forks of the cycle:;

- the dccking structure forms & stand comprising a
slot capable of receiving the front wheel of the cycle when
it is locked to said docking structure;

30 — the docking structure comprises a substantizlliy
horizental beam comprising several locking stations;

- the docking structure comprises at least cone
electric power storage device and the electrical supply
circuilts of the cycle and the docking structure are capable

35  of enabling the recharging of the electric powsr storage



35 of enabling the recharging of the electric power storage 7 device on the docking structure by the
_electric power storage device on the cycle as long as the electric power storage device on the cycle
has a charge greater than a nhon-zero minimum charge level,; - the docking structure is
connected to at least one electric power source and comprises at least one electric power storage
device, the electrical supply circuit of the docking structiire being capable of enabling the recharging of

the electric powey storage S%Vicﬁ}%n the 10 do kin&%%cgﬁrfeby ggid @E,ggtricegg\ggpfgt%urcfgowggn the

electric power storage device on the dockiné structure reaches a low charge threshold.
Furthermore, ansadditiGital 6BjeEEef the irehticn L& deeking BFuctEirefof aif aiifdmatic B/¥E Storage

15 system as defined above;sapableof logking aeycle thatscomprses-an elgeticeower storage
device, electrical contacts and an electrical supply circuit connecting the electric power storage device
to said electrical t8ht&ctS “sdlid " dotkihg stitic e%%Yﬁp}rfsing: 20* at least one central processing unit
capable of selectively autherising thedoorkowing of awyclereckes tatherdotking structure Leastan

electrical supply Ocfilré:uit eci)ggggleg toptgng &gnt@gB&o&gss&g&ni&g&@&%@nga%SStﬂécdtgrte, glegtrical

contacts capable of coming into mutual contact with the respective electrical contacts on a cycle
locked to the do8Rifi§ sHiEtur@ r6rnecting fi¢ 8lecttal SGpply 30Scirc@itdt ifid €jdle t6 Hid eléctrical

supply circuit of the-dogking structure; sharacteriseghin thatdhe elecirical supply cireuitakiheidecking

structure is capahle of being supplied with electrjcit bvy, the electric power storage device on the 35
cycle when the € fe ilé%gtge%glfﬁ e%%c&i%ﬁsrt%é/fré.lc power gtorage RVIELRs tge

10 docking structure by sald electric power source when the
electric power storage device on the docking structure
reaches a low charge threshold.

Furthermore, an additiconal cbhiect of the invention
iz a docking structure for an automatic c¢ycle storage

15 system as defined above, capable of locking a cycle that
comprises an electric power storage device, electrical
contacts and an electrical supply c¢ircuilt connecting the
electric power storage device to said electrical contacts,

said docking structure comprising:

20 e at least one central processing unit capable
of selectively authorising the borrowing of a

cycle locked to the docking structure,

« an electrical supply circuit connected to the
central preocessing unit of  the docking

25 structure,

® electrical contacts capable of coming into

mutual contact with the respective electrical

contacts on a cycle locked to the docking

structure, connecting the electrical supply

30 circuit of the cycle to the electrical supply
circuit of the docking structure,

characterised in that the electrical supply circult of the

docking structure 1s capable of Dbeing supplied with

electricity by the electric power storage device on the

35  cycle when the cycle is locked to the docking structure.



8 In various embodiments of the docking structure according to the invention, one or more of the
following arrangements may be used (they may be used independently of each other and
independently of the aforementioned 5 arrangements): the electrical supply circuit on the
docking structure is capable of allowing only the discharging of the electric power storage device from
the cycle to the electrical supply circuit of the docking stéucture, and not 10 the reverse; said

supply circuit of the dockinggt_@g&@iﬁ pot %%g%clt d.to any external glggt{gi}gig%we%%%%rgg Other than

the electric power storage

evice ont

e cycle, and the central processing unit or the docking structure

is 15 connected #¢ @ErmminiEatiohBSntéfiFcE cdpable 6FComMAumatihgWithtditexternbpeohtiol
device via a wireless:lifément sthesgogkdng, sttuctyreegmpEsesan electric pOweE starage device

connected to the electrical sy
unit of the dockifig Structdre"
enabling thé eleetric poyerstarage device on the docking structure to be charged by the electric

power storage 25 device on thgz%cleé/!@e&@lec%]e é%l&% d tgi'[ggtgggkincgastr%tgrea é@fgw eless

link is a radio link;

ply 20 circuit of the dockinE%Lstructu;e t(;tpower the central Erocessing

e elédtfical SUPIY SrEGE

the dBcking"Stfuctute Peily CagabI& of

said central processing unit on the docking structure is capable of exchanging

information with B3 éléEfroni€ cifGUitst e cyele IGckedtothe 88cking-Stfuctiveé Byarneans ofdaid

electrical contactsen the-docking stugture; sthedogking strugturereemprises atleastongelegteic lock
controlled by the@a:ient al processin

9
10

15

20

25

30

35

eCtrica

sup

the reverse;

nit on 35 the docking structure and capable of holding a lockin
ﬂy cig%uyt og {ﬁ% ogﬁfng stﬂ%cture,oamégno% 9

- said supply circuit of the docking structure is
not connected to any external electric power source other
than the electric power storage device on the cycle, and
the central processing unit on the docking structure is
connected to a communications interface capable of
communicating with an external contrel device via a
wireless link;

A - the docking structure comprises an electric
power storage device connected to the electrical supply
circuit of the docking structure to power the central
processing unit of the docking structure, the electrical
supply circuit of the docking structure being capable of
enapling the electric power storage device on the docking
structure to be charged by the electric power storage
device on the cycle when the cycle is locked to the docking
structure;

~ sald wireless iink is a radio link;

- sald central processing unit on the docking
structure is <c¢apable of exchanging informaticn with an
electronic circuit of a cycle locked to the docking
structure by nmeans of said electrical contacts on the
docking structure:;

- the docking structure comprises at least one
electric lock controlled by the central processing unit on

the docking structure and capable of holding a locking



component of a cycle, thus locking said cycle to the 5 docking locking capable structure; the docking
structure comprises at least one station capable of receiving a cycle and including: a keeper open in
an engagement direction and of receiving the locking component of a cycle by insertion in said
engagement direction, and said electric lock, comprising a blocking component mobile between on
the one hand, a locked position 10 in which said blocking component is capable of blocking the locking

component of the el it keeper and,an the othgrhand, ap,uplocied gosition o whigh the

blocking componentis capable of allowing the focking component to enter and éxit the keeper; 15- the
keeper comprisé¥atiesst cie EeiAiTg trough open in the engagement direction and capable of

receiving a transverse bar belongiag to-4bglaeking:companent of the eyelewith s lopgitudingh axis

arranged substantiall ,along a fixed horizozﬁl axis.defined %the 20 recilvin t&ou.géw, é?ﬁg the lock
comprises at least 5fie A&tuating CompohsHt thatid coRfisctddts the Biocking comp “34id°
actuating component being-mobile keithethe bloeking tomponertinareertival ptanesperpendicular to

said fixed horizontal axis, between: 233 first pesitioncoriesponding 18,168 ¢ 2 cycle by
insertion in said engagement direction,

- and said electric lock, comprising a blocking

component mobille between on the one hand, a locked position

10  in which said blocking component is capabkle of blocking the
locking component of the cycle in the keeper and on the
cther hand, an unlocked position in which the Dblocking
compcnent is capable of allowing the locking component to
enter and exit the keepex;

15 - the keepsr comprises at least one receiving
trough open in the engagement direction and capable of
receiving a transverse Dbar belonging to the locking
component of the cycle with its longitudinal axis arranged
substantially along a fixed horizontal axis defined by the

20  receiving trough, and the lock comprises at least cone
actuating component that 1is connected to the blocking
compenent, sald actuating component being mobile with the
blocking component in & vertical plane perpendicular to
said fixed horizontal axis, between:

25 - a first 9position correspending  to  the
uniocked position of the lock, 1in which said actuating
component 1s arranged to interfere with the transverse bar
of the locking component when said transverse bar is
engaged in the receiving trough in the engagement direction,

30 - and a second position corresponding to the
locked position of the lcck, sald transverse bar of the
locking component being capable of moving the actuating
cemponent from its first to its second position when said
transverse bar 1is inserted into the recelving trough, and

35 said actuating component belng capable of actuating the



unlocked position of the lock, in which said actuating component is arranged to interfere with the
transverse bar of the locking component when said transverse bar is engaged in the receiving trough
in the engagement direction, 30 - and a second position corresponding to the locked position of the
lock, said transverse bar of the locking component being capable of moving the actuating component
from its first to its second position when said transversé Har is inserted into the receiving trough, and

35 said actuatin p t hein le of actuating lock w it from.its first to its
second position%(ggr?ov‘?rggg %%o%é%%%%mﬁ%%@m%%%he@ F;)gﬁ%d gésit?(?ng; sneaééﬁt%e g%%é%ﬁ%osﬁ
component and fé Ethiatifly EbMpoheftbedngIBROSIAGIE 166k part tRaGSTrouHted Sigivetably

between the locked and unlocked positians;jareend a-henzantalaxis of gotationesubstantiallyipayallel to
said fixed horizontal axis defing% 8% the receiving trgbﬁ}}% the lock part is elastically force

ugh;
towards the unldcREE Pogftion AE el&Sriclock CompriseS 8 furfBIer 10-that is hiobile’ BBfden on
the one hand, ap abutméntypdsitiorearwhich said:tumblenis capablecetheldmgitherteck partimthe

locked position and on.the giher;hand,;a reyyacted position inyhich said wimbler enables the logk part

to move to the locked position, the tumbler being 15 elastically forced towards the abutment position
and the electric Rk@lsc EGApFSiAg AN éRetrdctustdr chFablebf MGViAG Bt timbler fieHFits

abutment position to its retracted-position; theldeck: pars camprises ajock-plateithat %@ extengse
substantially perpendicular to the fixed horizontal axis and comprises a notch capable of receiving the
Yisek et i S ely CoRBRt

transverse bar, said 15¢k a%o%%%%o§tv?§ at franve said ?(,Cﬁ(aﬁa IPéjgplesc |§S/el§/ colﬁlgﬁ e the
blocking compornerttandithe actbating coripoaent; 253 the fock part comprides two loekeplates:integral

with each other and capable of.engaging qn the transyerse bag on gither, side of g, connecting part

forming a T with said transverse bar; the receiving trough and the notch in the lock 30 plate are
arranged to form-a¢lrciaF innéFcdritdurlcsnifed GHehe fixeid HokZoRtal &%, ©theth8%kBeperd

comprises two reeeiving traughs airanged 1o eachireceive one endafdhe soamaciing bes 1ock
:22 keeper also comprisgs lateral walls eagh 35 capable of cooperating by abytment with gne end of

15 elastically forced towards the abutment position and the
electric lock also comprising an electric actuator capable
of moving the tumbler from its abutment position to its
retracted position;

- the lock part comprises a lcock plate that

20  extends substantially perpendicular to the fixed horizontal
axis and comprises a notch capable of receiving the
transverse bar, said lock plate forming two lips that frame
gsaid notch and respectively constitute the Dblocking
component and the actuating component;

25 - the lock part comprises two lock plates integral
with each other and capable of engaging on the transverse
bar on either side of a connecting part forming a T with
said transverse bar;

- the receiving Trough and the notch in the lock

30 plate are arranged to form a circular inner contour centred
cn the fixed horizontal axis;

~ the keeper comprises two receiving troughs
arranged Lo each receive one end oI the connecting kax:;
- the keeper also comprises lateral walls each

35  capable of cooperating by abutment with one end of the



Il transverse bar in order to centre said transverse bar when the cycle is locked to the locking station;
the docking structure forms.a stand comprising a slot capable of receiving the front wheel of the cycle
when 5 it is locked to said docking structure; the docking structure comprises a substantially

- horizontal beam comprising several locking stations. A further object of the invention is a cycle
for an automatic cycle storage system as defined abové] capable of 10 being locked to a docking

structure that comprises At least ope gentraljprpcessing yoir. ansglegtrical supply circyit.conpected to

the central processing unit on the docking structure and electrical contacts, said cycle comprising: * an
electric power stor&gé€ devite 15 é%ﬁ?é%l EBniacts ¢arable of Edming’ihto contact with the electrical

contacts on the docking structure whesdhercycledisleekeeto saithgoeking strucises an-eleetrigal

supply circuit connecting the 20electric power storage device on the cycle to said electrical contacts on
the cycle, the e|$§ﬁ§a|%%%?é8r&?n 0 %ﬁg %%Fégoeigiﬁge cgﬁ%’lé o‘?h%%a%lir?g tth1 gle%%%lﬁovvcgresr%orage
device on the cycte tossupphk power testheceldctricahsupply cirtwitef the 25 docking structure when the

cycle is locked to the docking SIRHEtUER, -1 5 1 Irg\{ywa%b%[%%ggfsthg cyclsaccqrding Q. the
invention, one or more of the following arrangements may be use gthey may be used independently

of each other 30F&Rd fefepRhdERty o (e tereméentichet Hira g);stations.

A further object of the inventiocn is & cycle for an

automatic cycle storage system as defined above, capable of

10 being locked to a docking structure that comprises at least
one central processing unit, an electrical supply clrcuit
connected to the central processing unit on the docking

structure and electrical contacts, =said cycle comprising:
e an electric power stcrage device,

15 e eclectrical contacts capable of coming into
contact with the electrical contacts on the
docking structure when the cycle is locked
to said docking structure,

e an electrical supply circuit connecting the

20 electric power storage device on the cycle
to said elesctrical contacts on the cycle,

the electrical supply circuilt of the cycle being capable of
enabling the electric power storage device on the cycle to
supply power to the electrical supply circuit of the

25 docking structure when the cycle is locked to the docking

structure.

In wvarious embodiments of the cycle accerding to
the invention, one or mere c¢f the following arrangements
may be used (they may be used independently of each other

30 and independently of the aforementicned arrangements):

- the electrical supply circuit of the cycle is
capable of enabling only the discharging of the electric
power storage device on the cycle to the electrical supply
circuit of the decking structure, and not the reverse;

35 - the cycle also comprises an electric generator



the electrical supply circuit of the cycle is capable of enabling only the discharging of the electric power
storage device on the cycle to the electrical supply circuit of the docking structure, and not the reverse;
35- the cycle also comprises an electric generator 12 capable of charging the electric power storage
device on the cycle and of being driven by the moving of said cycle; the cycle comprises an
electronic circuit connected to said electrical contacts drthe cycle and 5 capable of exchanging

information with é&&%ﬁ@r%%nit&% ig%ck%estrgfgég ]py cmeﬁi%i?g sgig O(—:;Ajg%?scaé é:,gt tacts on the

cycle; the electrical contacts or the cycle are oriented ve downwards; 1 ecycle
comprisesa lockirgfcoiripe et Cormprising adrahsverse bar &iendifiy substahtiamyBofzentally in a

normal position of use of the cyelg; thelacking companent of thg;cycle comprises @ conneeting part
integral with the transverse par and 15,f§1rm%r}1%a T with_this transverse bar; the cycle comprises
eT1ro

handlebars intedralWith f6tks that baar t Wheef theGEKIAG compdhelit 6t tHe'&ycle L&Y
integral witlt the derksiof¢he Eyelechangithe lockingrcomponent compeises asconnetting: 20 pant

connecting the uansvarse/har fo g hracket integral with the ferks, this connecting part extending

substantially horizontally in the normal position of use of the cycle, and said connecting part being
connected to thé’Bracket By @'ffekible connector capable of enabling the 25 vertical travel of said

connecting part. A further pbjectafdhe invention is;an automatie.cyclesiorage systemare

comprising- oriented vertically downwards;

10 -  the cycle comprises a locking cemponent
comprising a transverse bar extending substantially
horizontally in & normal position of use of the cycle;

~ the ioéking component of the cycie comprises a
connecting part integral with the transverse bar and

15 forming a T with this transverse bar;

-~ the c¢ycle comprises handlebars integral with
forks that bear the front wheel, the locking component of
the cycle being integral with the forks of the cycle;

- the locking component comprises a connecting

20  part connecting the transverse bar to a bracket integral
with the forks, this connecting part extending
substantially horizontally in the normal position of use of
the cycle, and saild connecting part being connected to the
bracket by a flexible connector capable of enabling the

25 wvertical travel of said ceonnecting part.

A further object of the invention is an automatic
cycle storage sysiem comprising:

- a plurality of cycles (for example bicycles)
each comprising & locking componsnt,

30 - a plurality of fixed docking structures to which
said cyecles can be locked, each comprising at least one
locking station capable of receiving a cycle and including:

- a keeper open upwards in a
substantially vertical engagement direction and capable of

35 recelving the locking compeonent of a cycle by insertion in



a plurality of cycles (for example bicycles) each comprising a locking component, 30- a plurality of
fixed docking structures to wiich said cycles can be locked, each comprising at least one locking

station capable of receiving a cycle and including: akeeperopenupwardsina substantially
vertical engagement direction and capable of 35 receiving the locking component of a cycle by
insertion in 13 said engagement direction, 13 and an electric lock, comprising a blocking

component mobg%ggtvg%(?g%@rﬁg%gngi@gt%gcked position in which said blocking component is
ocki

capable of 5 blocking the ing component of thé cycle in the keeper and on the other hand, an
unlocked position in which the blocking corfipéneritiis c&patsie of allowing'the IGEKIRG ESrmpBNnent to

enter and exit thg keeperdhe dagikdng sempenentomthe,eycle samprisingra:trapsverse 10hareqd
extending along a longitudina) axis between tw e,n?nsg,}, the keeper comﬁarises at least one receiving

trough open upwards ahd'tapable'Sffedeiviig Said ransvErse bar Rith ftslongitudifaaxis arfanged
substantially alohg adfixetchorizentad axisrdeficedby the teceivingkroughs 16 the trahsveksebar, the

receiving trough and the elegtric lack heing, formed so that fhe trangyerse bar can, rofate ot its

longitudinal axis when the cycle is locked to the docking structure. ‘A further object of the invention is a
cycle 20 comprigin§ @16Ekng CORmSaREhE iné{@din@a&ﬁg@e@é bat extehding stibStantiafy 19
horizontally in a pefipakresitien otuse of theccyele, the eycleLomprising handlebars integral with forks
that bear the fronthwhﬁel,c he Iockin% component cqcrﬂ%ri%&%g connectin%?art connecting the 25

c

transverse bar tg‘ abracke J|‘rr1]t%gtgacf With't g%r%, suc %tir?goﬁﬂgrlf e enr%inag St r\ﬁ%ﬁl@e
horizontally/¢in the: noreal gposition of bse of the loyclel and said connecting partbeing-conaedted to the

bracket by a flexiblg connestar .gpable the vertical rgvel of$ald receiving trough open
upwards and capable of receiving saild transverse bar with
its longitudinal axis arrangsd substantially along a fixed
horizontal axis defined by the receiving trough,
15> the transverse bar, the recelving trough and the electric
lock being formed so that the transverse bar can rotate
about its leongitudinal axis when the cycle is locked to the
docking structure.

A  further objiect of the invention is a cycle

20  comprising a locking component including a transverse bar
extending substantially horizontallyv in a normal position
of use o0of the c¢ycle, the cycle comprising handlebars
integral with forks that beary the front wheel, the locking
component comprising a connecting part connecting the

25  transverse bar to a bracket integral with the forks, such
connecting part extending substantially horizontally, in
the normal pesition of use of the cycle, and said
connecting wpart being c<onnected tTo tThe bracket hy a
flexible connector to enable the vertical travel of said

30 connecting part.

In wvaricus embodiments of this latter automatic
cyclie storage system according to the invention, one or
more of the following arrangements may be used (they may be
used independently of each other or combined with each

35 other or combined with all of the wvarious aforementioned



30 connecting part. In various embodiments of this latter automatic cycle storage system according to
the invention, one or more of the following arrangements may be used (they may be used
independently of each other or combined with each 35 other or combined with all of the various
aforementioned 14 arrangements): - the lock comprises at least one actuating component that
is connected to the blocking component, said actuating'@domponent being mobile with the blocking 5
component in a verfica Iﬁgg@gmendicular to said fixed horizontal axis, between: a first position
corresponding to the unlocked position of the lock, in which said actuating component is arranged to
interfere with the transversé bar 18 of #lockifi§ieohtponent When safFtransvefse BarisEngaged in

the receiving trodghyin thenengagement dirgetien;: @ndasecand-pesitiam gorespeiding 1o the locked
position of the Ioggt%aaigggagsveég?ﬁggéggghe being mebile with the Dblocking
5 component in a vertical plane perpendicular to said fixed
horizontal axis, between:

- a first position corresponding to the
unioccked position of the loék, in which said actuating
component is arranged to interfere with the ftransverse bar

10 of the locking component when said transverse Dbar 1is
engaged in the receiving trough in the engagement direction,

- and a second position corresponding to
the locked position of the lock, said transverse bar on the
locking component being capable c¢of moving the actuating

15  component from its first to its second position when said
transverse bar is inserted into the receiving trough, and
said actuating component being capable of actuating the
lock when it passes from its first to its second position
by moving the blocking component toe the locked position.

20 - the Dblocking component and the actuating
component belong to a single lock part that is mounted
pivotably between the locked and unlocked positions, arcund
a horizontal axis of rotaticn substantially parallel to
said fixed horizontal axis defined by the receiving trough;

25 — the lock part is elastically forced towards the
unlocked position and the electric lock comprises a tumbler
that 1s mobile between on the one hand, an abutment
pogition in which said tumbler is capable of holding the
lock part in the locked position and c¢n the other hand, a

30 retracted positicn in which said tumbler enables the lock
part to move to Tthe locked position, the tumbler being
elastically forced towards the abutment position and the
electric lock alsce comprising an electric actuator capable
of moving the tumbler from its abutment position to its

35 retracted position;



locking component being capable of moving the actuating 15 component from its first to its second
position when said transverse bar is inserted into the receiving trough, and said actuating component
being capable of actuating the lock when it passes from its first to its second position by moving the
blocking component to the locked position. 20 - the blocking component and the actuating component
belong to a single lock part that is mounted pivotably bétween the locked and unlocked positions,

around a horizontal axis of Lotagg% su?gtggtia%v?%rallgg\%\%ﬁ% %éed Qorig{%@tgl ag@ g@gneg}pé/tthe
0 rdst '

receiving trough; 25 - the lock part is elastically forced to e unlocked position and the electric
lock comprises &HinBIES that s Friobilé betedr BRTAE briefand: antdutrhereposifieh iPlkich said

tumbler is capabig: 9kholgding thedpek partdn the logked positiop=and:-on e otherhandnag 30etracted
position in which said tumbler enables the Io%(%g%r]t to move to the locked pasition, the tumbler being

elastically forced towards e abithertosit Pt Elebfitiote alsd Compiising'ah etedtie
actuator capablesefimoving thé: tunabler fram stsabutmehypositionstoiits:3% retriacted position; b

the lock part corgg%%}pgkaqlgtetﬁpgt gét@@% %Bs@cg}gg@ﬁggrtp,endicular to the fixed horizontal axis

and comprises a notch capable of receiving the transverse bar, said lock plate forming two lips that
frame 5 said notch and respectivefy cotfstitute tHeBIBERIRE tomponérit ahdthé acteraling Tdfmpdnent;

the locking compeant of the,cycle eomprises @-cannegting partintegralaith thesttansyerse barand
forming a T with said transverse bar, and the lock part 10 comprises two logck Lates atta}é:hed to each
e SonhBeinicpar, bt

other and capab eogf“éﬁlggagﬁ*\g on tHe trarfsVerse bat bh Gither side o tha e(e,ting pcart; ~ the
keeper coniprisesctworreseving troughs @krangesltte eachtregeivecone-end ®f tiie comtectingebar; 15 -

the keeper also comprises lateral walls each,copperating by abutment withone epd of the,rapsverse

‘bar in order to centre said transverse bar when the cycle is locked to the locking station; the
transverse bar hal% sibst&stiatiyEifeidr 20 cross-section; the docking structure forms a stand
comprising a slot capable of reegiving thefrent wheelof the eycle wheniitisdockadto saicbdgeking

structure; the Cyﬂe}; comprises, hgggﬁbggscin{%ag\ﬁvith Zg Cgogl%s t{‘ﬁ‘é b%%rn tr?g Jr&nrg W%eaej!h,_the locking
component of the cycfégbelng integral with the forks of the Cycle; 9 ’

15 - tThe keeper also comprises lateral walls each
cooperating by abutment with one end of the transverse bar
in order to centre said transverse bar when the cycle is
locked to the locking station;

~ the transverse bar has a substantially cilrcular

26 cross—section;

- the docking structure forms a stand comprising a
slot capable of receiving the front wheel of the cycle when
it is locked to sald docking structure;

- the cycle comprises handlebars integral with

25 forks that bear the front wheel, the locking compeonent of
the cycle being integral with the forks of the cycle;

- the docking structure comprises a substantially

horizontal beam comprising several locking stations.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Further characteristics and advantages o¢f the
invention will become apparent on reading the ZIfollowing
description of several of its embodiments, given as non-
limitative examples, in relation to the attached drawings.
On the drawings:

35 - Figure 1 1is a perspective diagrammatic view



the docking structure comprises a substantially horizontal beam comprising several locking stations.
BRIEF DESCRIPTION OF THE DRAWINGS 30Further characteristics and advantages of the '
invention will become apparent on reading the following description of several of its embodiments,
given as nonlimitative examples, in relation to the attached drawings. On the drawings: 35- Figure 1 is
a perspective diagrammatic view 16 showing an automaétic cycle storage system according to a first

embodiment of the jnvention,, Figyre 2 s adefailed.view showing the logking of 8 cyele fo pne of the

stands forming the cycle"docking 5 structures iri Figure 1, Figure 3 is a detailed view showing
the locking compéreiit P By theeficlein Figuré 27 erighife'4 is a side view of the stand to which the
cycle in Figure 2 is locked, -10-Higure:5 is & simplitied expleded,view ofithe kegperen thestand in
Figure 4, Figure 6 is a block diagram show%ng\# he operation %fthe keep%r in Fé%gri 5, %hO\QIn in the
form of a cross-$ection &lorythe fin& M-V ?@) re’5 15 Figare7 167 btk diagram Shoiing the
main electrical comporients:of the ¢ycteisterdge system in Figures 1 to 6,

- Pigure 3 is a detailed view showing the locking
component held by the cycle in Figure 2,

- Figure 4 is a side view of the stand to which the
cycle in Figure 2 is locked,

10 - Figure 5 is a gimplified exploded view of the
keeper on the stand in Figure 4,

-~ Figure 6 is a block diagram showing the operation
of the keeper in Figure 5, shown in the form of a cross-
section along the line VI-VI in Figure 5,

15 - Figure 7 is a block diagram showing the main
electrical compeonents of the cycle storage system in
Figures 1 to 6,

- Figure 8 1s a perspective diagrammatic view
showing an automatic cycle storage system according to a

20 second embodiment of the invention,

- Figure 9 1s a perspective view of one of the
cycles in the system in Figure 8,

- Figure 10 1s a detailed three-guarters bottom
view of the locking component of the cycle in Figure 9,

25 - Figure 1i 1s a cross-sectional view of part of
the locking component in Figure 10, showing electrical
contacts provided in this locking component,

- Figure 12 is a side wview of the cycle in Figure 9
locked to one of the stands forming the c¢ycle docking

30  structures of the system in Figure §,

- Figure 13 is a detailed perspective view of the
stand in Figure 12 in the locked position, the cycle being
cmnitted for greater clarity,

- Figure 14 1is a vertical cross-sectional view of

35  the keeper on the stand in Figure 13, at the level of a



Figure 8 is a perspective diagrammatic view showing an automatic cycle storage system according to
a 20 second embodiment of the invention, Figure 9 is a perspective view of one of the cycles in
the system in Figure 8, Figure 10 is a detailed three-quarters bottom view of the locking
component of the cycle in Figure 9, 25 - Figure 11 is a cross-sectional view of part of the locking
component in Figure 10, showing electrical contacts provided in this locking component,

Figure 12 is a sid vie pf he-g¥cla I Figure, gloskerdjo,an of the stands oyming the Gyele docking

30 structures of the system in Figure 8, Figure 13'is a detailed perspective view of the stand in
Figure 12 in the locked positiohi figr€yclebeirty omittetl fof greeér-Elafityr €2r PerPlafs14%s a
verticalcross-seetional view©f 35 the keepesondhe stapdin friguse 43gatithe tevelhota 17, lateral
receiving trough comprising electrical contacts, Figure 15 is a three-quarters rear perspective
view of the keeper on ﬂﬁ%@iﬁ&ifﬁmﬂ Figure 13, in the locked position, 5- Figures 16 and 17 are
perspectiveiviews in two differéngdirectioh$ skowing thezetectrie:logkdittedto theltkeeperon theslocking

stand in Figure 13, the lacked position,, . <o Figure 18 is a yertical crossssectional view of 10 the
electric lock in Figures 16 and 17, along the median plane of this electric lock, Figure 19is a
block diagram of fife &ftBRfEicEycle Storetje sydlerntacedrdifg o the §edond émbbaitneritof the
invention, 15- Figueg 20 ds,a vertical cross-sectional view, in the same median plane as Figure 18,
showing the keeper on thelocﬂg'in&%tgnqén Iiigurg 1§ev3¥i%q gsa f'egtgL?s'gE‘é énc%hfo%rg(ickgg éowosgign,

10 the electric lock in Figures 16 and 17, along the median
plane of this electric lock,

- Figure 19 1is a block diagram of the automatic
cycle storage system according to the second embodiment of
the invention,

15 - Figure 20 is a vertical cross-sectional view, 1in
the same median plane as Figure 18, showing the kesper on
the locking stand in Figure 13 with its electric lock in
the unlocked position, _

- Figure 21 is a similar view tc¢ Figure 19, showing

20 the keeper in perspective and in vertical cross-section,

- Figure 22 1s a perspective view showing an
automatic cycle storage system according to a third
embodiment of the invention,

- Figures 23 and 24 are similar views to Filgures

25 10 and 13 respectively, in a Iourth embodiment of the
invention,

- Figure 25 is a perspective view showing a cycle
locked to a docking struciure, in a fifth embodiment of the
invention,

30 - Figures 26 and 27 are partial vertical cross-
sectional views showing the locking of the cycle in Figure
25 to its docking structure, and showing the electric lock
on the docking structure in the unlocked position and the
iocked position respectively,

35 -~ Figures 28 and 29 are perspective views showing



Figure 21 is a similar view to Figure 19, showing 20 the keeper in perspective and in vertical
cross-section, Figure 22 is a perspective view showing an automatic cycle storage system
according to a third embodiment of the invention, Figures 23 and 24 are similar views to
Figures 25 10 and 13 respectively, in a fourth embodiment of the invention, Figure 25 is a
perspective view showing a cycle locked to a docking stéucture, in a fifth embodiment of the invention,
30- Figures 26 and.27,aue pailial yartieal.oross- seclipnal g showing, (e logldpg of the cycle in
Figure 25 to its docking structure, and showing the electric lock on the ocking structure'in the
unlocked position and the lock&d PiesRion tedpectively- 85 FiguRss 28 QR iZ7orarélsetspectiveniews
showing 18 tworvatiants atthedifth emhpdiment of the inventian,; n +neFigure:80 ds.Bsletailac:
perspective view showing the attachment component of a cycle in the fifth embodiment of the
invention, 5- Figlife 31 % &V&fitat RFgss-sectional view of the attachment component in Figure 30,
Figures 32 and 33 are simitar \iews te Fitjuress1l and respectivelyeisa sixth émbodinventvof thie
invention, . th@n%&%{ﬁﬁﬁéﬂﬁ ackgﬁélég@g{a%si@qil rto 10;Figure 33, showing a'varia.nt of the
sixth embodiment of the invention. MORE DETAILED DESCRIPTION In the various figures, the
same reference denotes identi€alrisimildrcofiponentare similar views to Figures 1

and 7 respectively, 1n a sixth embocdiment of the invention,
- and Figure 34 1s a block diagram similar to
10 Figure 33, showing a wvariant of the sixth embodiment of the
invention.
MORE DETATLED DESCRIPTION
In the wvarious figures, the same reference denotes
identical or similar components.

15 First embodiment

As shown 1in Figure 1, the present invention relates
to an automatic cycle storage system 1 for cycles such as
in particular bicycles, allowing for example for cycles to
be stored on a public thoroughfare so that they can be made

20  available to the public.

This automatic cycle storage system can comprise
several c¢vcle storage stations, one ©f which is shown in
Figure 1. Each cycle storage station comprises a central
station terminal 2, which is shown here in_the form of an

25 interactive terminal eguipped with a user interface
comprising for example a keypad 3, a screen 4, a portable
electronic card reader 5, a ticket printing device 6, etc.
As a wvariant, the interactive terminal 2 could not comprise
a user interface and be a simple communications gateway

30  between the c¢ycle storage statilon and a central server S.

The interactive terminal 2 communicates on the cne
hand with the central server S, which manages subscriptions
and cycle hire, and on the other hand with a pluraiity of
docking structures 7 that allow for the cycles to be locked

35 during their storage and which can for example take the



15 First embodiment As shown in Figure 1, the present invention relates to an automatic cycle
storage system 1 for cycles such as in particular bicycles, allowing for example for cycles to be stored
on a public thoroughfare so that they can be made 20 available to the public. This automatic
cycle storage system can comprise several cycle storage stations, one of which is shown in Figure 1.
Each cycle storage station comprises a central station #erminal 2, which is shown here in the form of

an 25 interactiveftgfminglfeqy'&p&ggn\sgith Satgﬁggntﬁr{g{%% cg{@pri%ilj?g qurrecgggl%oleog k%‘yp%(?i,l§3._ ascreen

4, a portable electronic card reader 5, a ticket printing device 6, etc. AS a variant, the interactive
terminal 2 could o £BHpRSR Euserifitetface Hid be a&impleconirfitatidfs gatéiway 30 between

the cycle storage station-and aigentrabserverS. o  alhesinieractive-tgrminal 2 commwnicates on the
one hand with thce %entr | server S, whic mana?%es SLUbS',E[rj tions and cycle hire, and on the Other
hand with a pIuraICﬁySo?]d %ki%fj structurés 7 that affow for'th %yélfé%t[é% ‘locked 35 during their

storage and:which can for éxample take thee19 forni'ofilocking starmsifixedds thg geoundoem aspublic

thoroughfare. Here, eagtilocking staniLis capable ehepabling the.lpgldno ata sinale ysle Loand thus

constitutes a single cycle locking station. 5As can be seen in Figure 2, each docking structure 7
comprises a keeper 8 f6rmitAG &1igid RBGSIAG @qtipped with Aidtehéd bpEniRgd cpstrkhdzontally
and capable of regeivingiand balding-a {ocking:compenent 10-belonging to@ lesking.device: 31 integral
for example Withltggkfr.ame la of 10 %Tf of the c¥cl(fs % ,Ib\ns can be ?E?et%ié‘ Eij(l;lure 3,.the lacking

device 11 can comprlé."é1 a gr%\él%e(iel ) which &&n for ex%%ﬁé%ep mad‘é‘r}rt{‘ WO parts a? 1?%, Sttached

to each othér andrencirtling enewf tlse tubes of the frame la of the cycle. The locking 15 component 10
may be mounted movably gn thebracket 12 order {q ghable-a certain ti%\é‘?ii%é“%@@'ﬁ@& 11

component 10 at least vertically relative to said 1cgcle, as explained in document EP-A-1 820 721. More
particularly, the [GRiIngEBMpsiTertt 10'Gmpd 1<, which can for example be made in

two parts 12a, 12b, attached to each other and encircling
one of the tubes of the frame i1a of the cycle. The locking
15 component 10 may be mounted movably on the bracket 12 in
crder to enable a certain travel of the leocking component
10 at least wvertically relative to sald cycle, as explained
in document EP-A-1 820 721.
More particularly, the locking component 10 can be
20 mounted pivetably relative to the bracket 12, arocund a
heorizontal rotation axis X1 perpendicular to the mid-plane
of the locking component 10. In the example shown in the
drawings, the locking component 10 comprises a vertical
metal plate 10a that is integral with a cylindricai hub 13
Zb  rotating about a central axis XZ parallel to the axis X1
and offset relative tTo X1, the hub 13 itself keing integral
with a lever arm 14 that 1s mounted pivotably on the
bracket 12 around the axis of rotation X1.
The locking component 10 extends forwards, that i1s,
30 towards the axis of rotation ¥1, from the hub 13. Axr its
front end, said locking component 10 comprises a through-
hole 15 that 1is open parallel to the axes X1, X2, and that
has radially inner and radially outer arc-shaped edges 186,
17, substantially centred on the central axis XZ.

35 Furthermore, in line with the hub 13, the plate 10a of the



20 mounted pivotably relative to the bracket 12, around a horizontal rotation axis X1 perpendicular to

- the mid-plane of the locking component 10. in the example shown in the drawings, the locking
component 10 comprises a vertical metal plate 10a that is integral with a cylindrical hub 13 25 rotating
about a central axis X2 parallel to the axis X1 and offset relative to Xl, the hub 13 itself being integral
with a lever arm 14 that is mounted pivotably on the bracket 12 around the axis of rotation XI. The

locking component 40, igendsforwards, gt is, 30 luards fhe axs ot tafalian . from e 13. At
its front end, said locking’component 10 comprises a tﬁroug -rhole 15 thatis opgn paraﬁe to the axes
Xl, X2, and that &$ fadiafly inhef and radially ofiterrarctisapadedges 16,47, substantially cefred on

the central axis %235, 5urthgemare, in line- with the hyhl3; the plate 102 0f the, 2Q.lpogkingcamponent
10 comprises an electrically insulating}zone 18, facing away from the housing_12, in which are

arranged metal eIBEFiCARESHtacts 1916 finG ar electrital inteHate 20. THese SlecticiiRofitddts can

for exampletbe thieesia numberrard campriseforrexampler exaneflat:central contact arranged in line

with the central axis X2, this ce‘gtrﬂ gi%ntggkgrfﬁra%g/ntgge e %%ﬁUQ%a%%!Q q%rig}gmta}]llg,

and two generally curved contacts, elongated 10 substantially horizo , 'Which are arranged on
either side of the“Eénitfat tortactsthese gehérally ERUEd eoNntacts being IRt diteEash Havitiy'a 8urved

contour, with a ceneavity-faging towaseds the central axis; X211y, It will be noted that the locking
component 10 15 could comprise a number of electrical contacts 19 other than three ?:or example two

contacts). The electrical Cohtacts™rd affSiliSwRen the T&& L is 166ked fo-& tocki ﬁnéfﬁ}-cﬁ%’e 7,
for said dotking structuze ta. bé EBlectrically conrected tovan electrical 20 cireuif @2 belongingte the

cycle 1, shown in Figure 7=, This.electrical circuit,22 can cqmprise fo(5 &g(gggpig@t least:. a gentral
processing unit 23 (CPU) such as a microprocessororamicrocontrolier,capableof 25 communicating
WﬂhthedocHngQﬁﬂkﬁﬁéW,being flat and each having a curved contour, wiih

a concavity facing towards the central axis X2.
It will be noted that the locking component 10
15  could comprise a number of electrical contacts 19 cther
than three (for example two contacts).

The electrical contacts 19 allow, when the cycle 1
is locked to a docking structure 7, for said docking
structure to be electrically connected to an electrical

20 circuit 22 belonging to the cycle 1, shown in Figure 7.

This electrical circuit 22 can comprise for example
at least:

- a central processing unit 23 (CPU) such as a
microprocessor or a microcontroller, capable of

25 communicating with the docking structure'7,

- a low wvoltage electrical supply circuit 24 (AL)
cperating for example at &V or 3V, which suppliss power to
the central processing unit 23,

- a low vwvoltage battery 25 (BATT.) connected to

30 the electrical supply circuit 24,

- and an electric generator such as a dynamo, for
example a hub dyname Z6 (D) that can be housed for example
in the hub of the cycle (see Figure Z2) to generate electric
current when the cycle is ridden, this electric generator

35 also being connected to the electrical supply circuit to



a low voltage electrical supply circuit 24 (AL) operating for example at 67 or 37, which supplies power
to the central processing unit 23, . . alow voltage battery 25 (BATT.) connected to 30 the
electrical supply circuit 24, and an electric generator such as a dynamo, for example a hub
dynamo 26 (D) that can be housed for example in the hub of the cycle (see Figure 2) to generate
electric current when the cycle is ridden, this electric getlerator 35 also being connected to the
electrical supply 'rggi fo 21 ct%%rg_getge b%tgary 25. As shown in Figures 4 and 5, the notched
opening 9 on the keeper 8 aglvantageo sly comprises two guides 27a in the form of ramps converging
with each other in the 5 hofizontalcegaienteht direétich B the loekifg e8hfporenePein ie keeper

8. These guides Z7awaie tqbeadjusted i, cooperata,with the plate 10a of the lgcking component to
move the locking component 10 about the axis of rotatipn X1 to,a nominal IOCkegt ositipn relative to

the keeper 8. It 10' thu8 Bhsured tHATTRE locKilY E5MpBRent' 16 and fitte paiictiarly the Hiofe 15 in
_such locking corhpm:@eﬁi;r}isaat tee tightheight miatb/eﬂpcthg Keepert@afterdngertion mqgaidek&eper,
in the engagemeyy direCiQILE, ... AS cag, %ée§ﬂi%§ igure 5, the.keeper, 8 comprises 15 a
housing 28a, including for examp?e the notched opening 9 and the guides 27a, and a base 29a.

As can be seen FPPigaFEs-6 aid 77 thefasé 29atcan tonmpfise-af eleftital irctiiBTPEGH prishty for

example: movd CeRikaliprecessing sl S1(GP Uhsugh-as a2@-mickoprosesser-erdnisrosontroller,
a_lovy voltage electricgl s%p 1 CierLﬂ: B%é L) (o%eratiél)&at tg\%same volta%([el?as he elgctrigal sugply
circuit 24 of the ¢yEIe fot %ﬁple 3Gt 6V SupplYing powertothé Rentrdl uhit 31555 4 Ioc
control elecfromagnet B3{LECKssupplied with polver Bythe electricalsupplytcirédit 32and cantmolled
by the central unit31,, electrical contacts 34, for example threeyig umber connected to the elgctrical
supply circuit 32"and 30 forming an electrical interface 35,
the right height relative to the keeper 8 after insertion
into said keeper, in the engagement direction E.
As can be seen in Figure 5, the keeper 8 comprises
15 a housing 28a, including for example the notched opening 9
and the guldes 27a, and a base 29a.
Ag can be seen in Figures & and 7, the bkase Z%a can
comprise an electrical circuit 30 comprising for example:
- a central processing unit 31 (CPU) such as a
20  microprocessor or microcontroiler,
-~ a low voltage electrical supply circuit 3Z [(AL)
{operating at the same voltage as the electrical supply
circuit 24 of the cvcle, for example at 3V or 6V) supplying
power to the central unit 31,
25 - a Jlock cdntrol electromagnet 33 {LCK) supplied
with power by the electrical supply circuit 32 and
controllied by the central unit 31,
- electrical contacts 34, for example three in
number, connected to the electrical supply circult 32 and
30 forming an electrical interface 35,
- a battery 36 (BATT.) supplying low voltage power
to the circuit 32,
- a wireless communications interface 40 (COM 2)
connected  to  the central unit 31 and alloewing fox

35  communication with the interactive terminal 2 using a



a battery 36 (BATT.) supplying low voltage power to the circuit 32, a wireless communications
interface 40 (CON 2) connected to the central unit 31 and allowing for 35 communication with the
interactive terminal 2 using a 22 short-range radio protocol such as the BLUETOOTH, ZIGBEE, or

other protocols,

- optionally, various accessories connected to the central unit 31, for example a

contactless card reader 7a, 5 an indicator 7b and a coritfol button 7c arranged for example on the
upper face of the stand 7 (see Figure: 2), being able toe.ysed.for. gxample o tigger the unlogking of
a cycle 1 locked to the stand™7 once unlocking authorisation has been acquired. 10The electrical
contacts 34 can 3 partictarkake #efoim of pins protruding from the base 29 and capable of coming

into contact respectively with the-elegtsical ggntacts 19.en the-lockingicomponant when the ayele is

locked to the Ioc{lgin
aligned with each<
the base 29a, whith

sta$d 7. T@e Jectr%cqj contactsl34 15 can for % amgle be %ubrstarfl#allyyertically
& hé}ynére € éCtricgﬁy in&GIatedfrém SAch othier for e§%§r1rf1ple"l:€)a)71 %rhou%ing of
cartbe atade from aarelecticatty irisutating>miatenial. Farthermore;¢hie base 29

also comprises ag 20, aftachment.companent 37 such.as for example.a hookJugunied ppotanly

around a vertical axis Z and equipped with a lip 38 protruding relative to the base 294. The hook 37 is
elastically forced fottards ahGdIeSdsitionsiA WhicH thed i as protfudes reRfive f6Hthe'Base 26 7h that

when the 25 locking
38 is pushed baglﬁjc
and the front edge 0

compenent 101is engagedi in the kegper 8da4he engagemest diregtionkEthe lip
to girsetragted %ossiti%% Q cgo%%rfygg between a sloped surface 38a of the lip 38
fhe pI%Fe TBa, fhien sai lip 3d's engaged in the hole 15 in the plate 10a, 30 then

holding sald plate by coopératiorebetweehca stoppingaatye 38b betonging toakid lipahdthe aéside

edge 17 of the hojle. 15, Jn thissosition, the hub 1.3 of the lgcking. component ispreferably in. conptact
with the end edge 27b of 35 the hotched opening 9 in the cover 28a, lsohthat the cycle 1

coming into contact respectively wit

the “electrical

contacts 19 on the locking component when the cycle 1is

locked to the locking stand 7. The electrical contacts 34

15 CAn

for example be substantially vertically aligned with

each other; they are electrically insulated from each cther

for

example by the housing of the base 2%a, which can be

made from an electrically insulating material.

Furthermcre, the Dbase 29 alsc comprises an

20  attachment component 37 such as for example & hook mounted

25

30

35

pivetably around a vertical axis Z and equipped with a lip
38 protruding relative to the base 2%a. The hook 37 is
elastically forced towards an 1idie position in which the
lip 38 protrudes relative to the base 29, so that when the
locking component 10 is engaged in the keeper 8 in the
engagement direction E, the lip 38 is pushed back into a
retracted position by cocperation between a sloped surface
38a of the lip 28 and the front edge of the plate 10a, then
said lip 38 1is engaged in the hole 15 in the plate 10z,
then holding saild plate by cooperation between a stopping
edge 38b belonging to the 1lip and the outside edge 17 of
the hole 15.

In this position, the hub 13 of the locking
component 1s preferably in contact with the end edge 27b of

the notched opening 9 in the cover Z8a, so that the cycie 1



23 is then locked to the locking stand 7 with little play. The relative positions of the lip 38 and the
contacts 34-36 relative to the locking component 10 are shown in chain dotted lines in Figure 7, in the
locked position of the 5 cycle 1 to the locking stand 7. The attachment component 37 can also
be moved to a retracted position by the electromagnet 33, to allow for the cycle 1 to be removed from
the locking stand 7. As shown in Figures 8 and 9, the lacking component 10 10 is elastically forced

towards an dle posifon by A Saing 39« Fachiagking sippd7 isnependant ands noj fherefore

connected to the outside by any electric power ca by any low current data transmission cable,
which 15 greatly-faefitat@s thadpstalativh of thetstandsiz  35Forid paRcthé fitéraetive téfmitfal 2

can comprise a genteal pracessing yait 42 £G&C), such-as,a neigroprogessas oether, Whichchas1n
communicates wijth: the aforementioned keyboard 3, screen 4, (ﬁrd 20 reader 5 and Printing

device 6, 98 Wifefess cofimuriicalions rferface 42 (COR 1) Okt conftidhic&linghiththe
communicalionsdinterface 40omieach stanch @ asd=opgrating on the same communications protocol

thereof, 25a communications interface A3 (CON-1), far.example a GERS modem o athey, capable of

communicating with the central server S. The system described above operates as follows. When a
user wishes to bere%ia eyele RGFom e ofy  the electromagnet 33, to allow for

the cycle 1 to be removed from the locking stand 7.

As shown in Figures 8 and 9, the locking component

10 10 iz elastically forced Towards an idle position by =2
spring 39.

EBEach locking stand 7 i1s independent and is not
therefore connected to the outside by any electric power
cablae or by any low current datae transmission cable, which

15 greatly facilitates the installation of the stands 7.

For its part, the interactive terminal 2 can comprise
a central processing unit 42 (UC) such as a microprocessor
or other, which communicates with:

- the aforementiocned kevboard 3, screen 4, card

20 reader 5 and printing device 6,

- a wireless communications interface 42 (COM 1),
itself communicating with the communications interface 40
on each stand 7 and operating on the same communications
protocol thereof,

25 - a communications interface 43 (coMm 1), for
example & GPRS modem or other, capable of communicating
with the central server S.

The system described above operates as follows.

When a user wishes to borrow a cycle 1 from one of

30  the locking stands 7, he can for example insert a portable
electronic card in the reader 5 on the interactive terminal
2 and then enter a secret code using the keypad 3, 1in order

—~

to identify himself to said interactive terminal. Having
checked tThe user's rights with the server &, the

35 interactive fterminal 2 gives an unlocking authorisation to



30 the locking stands 7, he can for example insert a portable electronic card in the reader 5 on the
interactive terminal 2 and then enter a secret code using the keypad 3, in order to identify himself to
said interactive terminal. Having checked the user's rights with the server S, the 35 interactive terminal
2 gives an unlocking authorisation to 24 one of the locking stands 7 so that a user can unlock the
cycle 1 located on the stand by pressing the aforementidned button 7c. The user can then take the

cycle 1, and the gentralprogessingunif, 31 op thg locking stad, then notes.5 the, remayal of the.cycle 1

as it can no longer communicate with central processing unit 23 on the cycle. The central processing
unit 31 on the loeKingsstand P3RERF Thfeims trie nteragtivey terimiial 26F stith rehtovaRaWheRRE user

returns the cycle,}angkplaces it onal0.aslogking stand <5 he-engages dhedoekiag eompanent-1@ in the
keeper 8 on the locking stand. During this mo,vené nt, the | ckiq[gﬁc%mgone%t 1OdpiJ\E/gts abou%éhse
pivoting axis XI, Gtfiti B giiides 29743 the kedPer's: o that'théhole 15n Said locking

componentiines-bop pedecthawitl the: 1% lip3816f the attachmertrcompoheny and sathatthexédlectrical
contacts 19 on the cycle line up, periectly with the glectrical coptacty 34 on.the keeper. The.ceniral

processing unit 31 on the locking stand can then communicate with the central processing unit 23 on
the 20 cycle by REaR8 bf B feadbséme of te E6itadte A art 4 #i'6rdér té ffentifitheeycidand
inform the interagctive terminal? thatthe gycle has heemreturnedain.addition, the electrical supply

circuit 22 of the cycle | then supplies power to the supply circuit 30 of 25 the locking stand 7 by means
of at least some of the con%]%:?s[gl 1§h§3f Ahd'thé ?3%8 %ellr%ui%hgrec&/e%%neﬁ saont(ﬁaPt{;wgecgastttelrg 25'0f the

cycle, previdusly:chargad by thve: dyianio 2Bondhezyele, cdrethus védharge e batteic36.6f the stand

7. The eleCtricaltSr?@plyé’gﬁg@s 24, 34 OchL@ locking stand. During this movement,

the locking component 10 pivots about the pivoting axis X1,

guided by the guides 217& on the keeper 8, so that the hole

15 in said locking component lines up perfectly with the

15 lip 38 of the attachment component and sc¢ that the

electrical contacts 12 on the cycle line up perfectly with

the electrical contacts 34 on the keeper. The central

processing unit 31 on the locking stand can then

communicate with the central processing unit 23 on the

20  cycle by means of at least some of the contacts 1% and 34

in order to identify the cycle and inform the interactive
terminal Z that the cycle has been returned.

In addition, the electrical supply circuit 22 of

the cycle 1 then supplies power to the supply circuit 30 of

25 the locking stand 7 by means of at least some of the

contacts 19, 34, and the two circuits are designed sco that

the battery 25 of the cycle, previously charged by the

dynamo 26 on the cycle, can thus recharge the batter 36 of

the stand 7. The electricel supply circuits 24, 32 of the

30 cycle and the docking structure are capable of enabling the

recharging of the battery 36 of the docking structure by

the battery 25 of the cycle as long as the electric power

storage device of the cycle has a charge greater than a

non-zero minimum charge level, for example at least 10% Qf

35 its nominal charge (in other words, fully discharging the



30 cycle and the docking structure are capable of enabling the recharging of the battery 36 of the
docking structure by the battery 25 of the cycle as long as the electric power storage device of the
cycle has a charge greater than a non-zero minimum charge level, for example at least 10% of 35 its
nominal charge (in other words, fully discharging the 25 battery 25 of the cycle by recharging the
battery 36 is avoided). It will be noted that it is possibleZto either: use different contacts 19, 34 for on

the ane hand, 5 gxchanging ifoupatiggLbetyesn the ceptial units: 24, 3L,an the cydle and e tand

and on the other hand, recharging the battery 36 of the stand, or use the same contacts 19, 34
for these two furicfiohSethe-information exchange signals between the 10 central units then being for

example separated by filterirg.wi111 #Hewill be-roted 4hatias a yafiant tha ransmission-ef.data
between the central units 23, 31 ¢ u? take place b)éwireIeSf Iink3(£or£example %]ver shog range radio
link, in particular an REID Iinlllﬁ?n Ff‘?ﬁ\e emboditients o% the mvé%ﬁoﬁflwitf Bn ynt%e paor\livér

supp_ly to the cy@edmkmgrs;ru.i;nﬁentmem passihgtmwghtﬁr@ eleetricak contactssorithe cy&lecand the
docking structures, . cyéﬁ%l‘zjrg'ﬁg tq Another yariantthg battery 25 qtthe;cycle andlonthe hattery 36

of the docking structure cou
the battery 36 of the stand,

- or use the same contacts 19, 34 for these two
functions, the information exchange signals between the
10  central units then being for example separated by filtering.
It will be noted that as a variant, the
transmission of data between the central units 23, 31 could
take place by wireless link (for example a very short range
radic link, in particular an RFID 1link) din all of the
15  embodiments of the invention, with only the power supply to
the oycle docking structure then passing through the
electrical contacts on the cycle and the docking structure.
According to ancther wvariant, the battery 25 of the
cyvele and/or the battery 36 of the docking structure could
20  be replaced by any other electric power storage device, for
example super
capacitors or others. In addition, the battery 36
or other electric power storage device of the docking
structure could optionally be eliminated, in which case the
25  docking structure 7 would be supplied with electric power
by the Dbattery 25 cr other power storage dsvice con the
cycle, only when the c¢ycle is locked to the docking
structure 7.
A1l of the abovementioned variants can be used
30 not only in the first embodiment described above, but also
in all of the other embodiments described below.

Second embodiment

In the second embodiment of fhe invention, shown in
Figures 8 to 21, tThe general architecture and operating

35  principle of the automatic cyclie storage system are similar



20 be replaced by any other electric power storage device, for example super capacitors or
others. In addition, the battery 36 or other electric power storage device of the docking structure could
optionally be eliminated, in which case the 25 docking structure 7 would be supplied with electric
power by the battery 25 or other power storage device on the cycle, only when the cycle is locked to
the docking structure 7. All of the abovementidrted variants can be used 30 not only in the first
embodiment described above, but also in all of the other embodiments described below. Second
embodiment In the séconttentbotiheRESE tHelRVERtGH, Shovn iff Figtrés B td-21, Hetgeheral
architecture and-apesating:35 prneipleyofi the automatie cyclerstorage systemiare Similas 126 tathose
described previoysly.in-rejation to the first embodiment and will not therefore be described again in
detail here. In this second embodiment, the automatic cycle 5 storage system may, as previously,

comprise a central server S Bomridricafi§ With certii Storage stationterMitis2 asdeSerbkd
previously, éachsommyaicatingtyrwirekess links particeiartydsyla shortoange sadiodinkcefrtheaype

described above, with.a. plueality of cycle docking, 10 strugtures L07, constifuted here by lagking,
stands. The cycles 101 '#n the automati c¥cle storage system can in particular be bicycles

comprising a frame 1015 aRd forks 10T itegialwith e RERALba 101 cCERE Bearig tHefront wheel
101d of the cycleligsedas be seeh 15HamMeeudeatail in Figure $hort AsrskowiriniFigureso fll, the
front forks 101c efithe:gycle aresivtegrabwith adeckingcompanent 110:-fer example metalcthatgan be
generally T:shaped, Ths,lockingcomponent 110,qan for example comprise 1igid transverse
The cycles 101 in the autometic cycle storage
system can in particular be bicycles comprising a frame
101la and forks 101b integral with the handlebars 10lc and
bearing the front wheel 101d of the cycle, as can be seen

15 in more detail in Figure 9.

ks shown in Figures 9% to 11, the front forks 10lc
of the cycle are integral with a locking ccomponent 110, for
example metal, that can be generally T-shaped. This locking
component 110 can for example comprise a rigid transverse

20  bar 111 that extends longitudinally along a horizontal axis
Y1l and perpendicular to the diresction of movement c¢f the
cycle in the normal position of use of the cycle. The
transverse bar 111 can have a substantially circular cross-
section centred on the axis Y1, and it is integral with a

25 rigid connecting compenent 112, for example a metal zrod
that extends substantizlly horizontally forwards from a
rigid bracket 113 integral with the front forks 10lc of the
cycle., The locking component 110 comprises electrical
contacts 119 made from an eslectrically conductive material.

30 In the example embodied here, these contacts can in
particular be two in number, and they can be for example
formed in the vicinity of one of the ends of the transverse
bar 111.

More particularly, the electrical contacts 119 can

35  be made on the lower part of the transverse bar 111. This

transverse bar 111 can in particular be made in the form of

a metal tube equippéd with a cutcut 121 in the vicinity of



20 bar 111 that extends longitudinally along a horizontal axis Y1 and perpendicular to the direction of
- movement of the cycle.in the normal position of use of the cycle. The transverse bar 111 can have a

substantially circular cross-section centred on the axis Yl, and it is integral with a 25 rigid connecting

component 112, for example a metal rod that extends substantially horizontally forwards from a rigid

bracket 113 integral with the front forks 101c of the cyclé. The locking component 110 comprises

electrical contacts 119 made from an electrically conductive material. 30 In the example embodied

here, these contaefs c&h if parttiat betdsn AlmbeRearttRey tafbe f6PB%XERPR formed i the
vicinity of one ofithe £ndsrafdhie transtwersedar 414. More particuddry; the electricat centacts 19 can

35 be made on the Jower part.gf the fransverse bar 111, This transverse bar 411 ean in.particylar be
£

made in the form of a metal tube equipped with a cutouf 121 in the vicinitl}é of 27 one of its axjal ends

and the electrical COftaEts*Fi'g-€an Be A Anged il thisetHoutd 1 1 ¥he Blectficdl cBRfISS T19°6an be
borne by arbinswatmginratix 118 made forsexamplé frotmplastic, whigh snsulatind enatrix éan for

example be 5 moulded or fitted inside the tubulartrapgverse bardlll.. codheceleetrical camacts
119 are connected to the eleftrlzcal circuit 22 of the tCP{ce:IeCi:n trle same way as the electric% cocntacts 19

in the first emboai%egrﬁr&e%%rlbe& ]f)cr:élv]io"us y arn this elecl¥i%alecir%:uit IS smﬁ%rrn% the*10 one éjéascribed
previously, as sKV@ET ¥ Figiure TPNTaCt As SHowrin Higurés 8 sihd $8Ledémficking St Pe7
comprises a keepes-108.00en upmards; whichlis capablelof receiving thedransyarsebar dlkokthe

e B B e o e
ofa As shown in Figures and 13, each locking stand
107 comprises a keeper 108 open upwards, which is capable
of receiving the transverse bar 111 of the locking
component 110 of a cycle, by engagement in a substantially
15  vertical engagement direction E.

The keeper 108 can for example take the form of a
rigid metal housing 122 that forms .the front face of a
transverse upper part 123 of the stand 107, which
transverse upper part extends horizontally between two

20 wvertical lateral uprights 124 fixed to the ground. These
uprights 124 define Dbetween then a vertical slot 125
extending downwards to ground level and capable of
receiving the front wheel 101d of a cycle 101 locked to the
locking stand 1C7, as can be seen in Figures 8 and 12. The

25 siot 125 can for example have a width of between 7 and 12
cm.

The stand 107 can optionally comprise, like the
stand 7, wvarious accessories provided for example on its
upper face, for example a contactless card reader 107a, an

30 indicator 107k and a contrel button 107c¢ that can be used
for example to trigger the unlocking of a cycle 101 locked
to the stand 107 once unlocking authorisation has been
acquired.

As shown in Figures 13 and 14, the housing 122 of

35 the keeper 108 can for example have a substantially
vertical front wall 126 which, when the locking component

110 of the cycle 1s engaged in the keeper 108, is parallel



transverse upper part 123 of the stand 107, which transverse upper part extends horizontally between
two 20 vertical lateral uprights 124 fixed to the ground. These uprights 124 define between then a
vertical slot 125 extending downwards to ground level and capable of receiving the front wheel 101d of
a cycle 101 locked to the locking stand 107, as can be seen in Figures 8 and 12. The 25 slot 125 can
for example have a width of between 7 and 12 CM. 28 The stand 107 can optionally comprise, like
the stand 7, various accessories provided for example on its upper face, for example a contactless
card reader 107&Car-36 intficetor' 10 7brarid & cortedI Biittoh=L07e that'can beaSedfopeXarfiple-to

trigger the unlocking of a cyelertQll lockedqto the standl 10/4ance uriocking authofisgtichas been
acquired. As shqwn in:Eigyres 13 and 14, the; housing, 122 0f35 the keeper, 108 can for example have
a substantially vertical front wall 126 which, when the locking component 110 of the cycle is engaged
inthekeeperlOéﬁ%pﬂﬁﬁ@IQS is locked to said” locking stand. These two

5 lateral walls 127 extend substantially vertically and
sukbstantially perpendicular to the front wall 126, and they
are separated from each other by a distance corresponding
substantially to the horizontal length of the transverse
bar 111, so that the keeper 108 can receive sald transverse

10 bar 111 between the two lateral walls 127, substantially
without play or with little play.
Each lateral wall 127 also has, in its lower part,
raeceiving trough 128, open upwards, which forms, with the
front wall 126, a substantially J-shaped cross-section. The
15  two receiving troughs 128 are capable of receiving the two
axial ends c¢f the transverse bar 111 of the locking
component of the cycle, by vertical engagenent downwards in
the direction E.
In addition, the keeper 108 comprises electrical
20  contacts 134 made from an elecirically conductive material,
which are for example two in number and that together form
an electric interface 135. These electrical contacts 134
can for example be embedded in a matrix of insulating
material 1348, for example plastic, and are connected to the
25  electrical circuit 30 of the locking stand 107, shown in
Figure 1%, which is identical or similar to the electrical
circuit described previously feor the first embodiment of
the invention.
In the example under consideration here, the
36 electrical interface 135 is arranged in a cutout 137 open
upwards, made in the bottom of one of the receiving troughs
128, and the electrical contacts 134 are arranged sc that
the electrical contacts 119 cn the locking component of the
cycle rest respectively against the wvarious electrical
35 contacts 1324 on the locking stand 107. Advantageously, the
bottom of the receiving Troughs 128 has a circular shape

centred on a horizontal axis Y2 that, when the cycle 1s



to the axis YI of the transverse bar 111. This front wall 126 is framed by two lateral walls 127
protruding towards the front of the locking stand 107, i.e. towards the cycle 101 when it is locked to
said locking stand. These two 5 lateral walls 127 extend substantially vertically and substantially
perpendicular to the front wall 126, and they are separated from each other by a distance
corresponding substantially to the horizontal length of thé transverse bar 111, so that the keeper 108
can receive said transverse 10 bar 111 between the two lateral walls 127, substantially without play or
with little play. +°C¥4chHateraPwalt 327 elss hasdn S loweP par1aeeceviig tiolfhaeZs: open
upwards, which tarms rwith-therfrerirwall 126; a substantially J=shaped, crass=sectianzthe 15 two

receiving troughs 128 are,capable of receiving the twa axial ends of the (ransverse bar 111 of the

locking component of the cycle, by vertical enga?ement downwards In the direction E. In addition, the

keeper 108 comprisss electriGl 26'tdhtabie134 matis i ar eledfically tbAductivé nitterid “which
are for example twa #remberand that together-fonm amelectrictinteffacé 4 35 rineseeleetricat

contacts 134 can for exgmple bg emhedded in aypattix of insulating materjal 136.for £xampie,plastic,
and are connected t%he 25 eIecégIriCc[i?)l circuit 30 of the locking stand 107, shown in Figure 19, which is

identical or similarfotheBIESHES circllt described previously for the first embodiment of the invention.
In the example under considerativhkiere;: the/30 eléctrical imtérface1354saranged inacutout 437

open upwards, raade inrthedottom ofoneof the receiving raughs;128; and the electricah gontaets 134
are arrang%I SO th%t the eLec:triciaL&I1 contacts 119Con the j%)(cjéimr?l e%orr%igg%r}eﬁ; of th\ge(%yscée lgeas; r sipgctively

against the various eléctrical 35 contacts 134 on the loé ang stand d%gﬁtageous y, the bottom of

the receiving tro@i§fis 128%hasaitilar’sHape!ééritre@ BATEPRGTizONntal ARIZSY 2 Hat, Whert the €Jcle is

degress), thus allowing for the electrical connection to be
maintained between the cycle 101 and the locking stand 107
even 1f the transverse bar 111 on the locking component of

15 the cycie is not in a nominal angular position relative to
the stand 107.

Furthermore, as can be seen in Figure 13, the front
wail 126 of the housing of the keeper 108 can for exanmple
have two vertical slots 129 through which protrude two lock

20  plates 130 thet protrude towards the front of the locking
stand 107, i.e. towards the cycie 101, paraliel tc the two
lateral walls 127.

As shown in Figures 15 te 18, the two lock plates

130 can ke metal parts that are connected to each other at

25 the rear of the front wall 126 by a rear transverse wall
131, so that together they form, with this rear wall, a
rigid single—piece lock part 132. Each of the lock plates
130 also has, in its front part protruding from the sliots
129 in the front wall 126, arc—-shaped notches 133 that can

30  each extend over approxzimately 180 degrees and which have a
diameter that corresponds substantially to the outer
diameter of the transverse bar 111 of the cycle, so that
they can receive the transverse bar as will be explained
below.

35 FEach of the lock plates 130 forms, on sither side
0of the corresponding notch 133, an upper lip and a lower

lip that respecgtively constitute a locking component 130a



29 locked to the locking stand 107, coincides with the axis YI of the transverse bar 111. In addition, the
contacts 134 are also arranged along a circular contour centred on the axis Y2, so that the electrical
contacts 119, 134 do not interfere with any rotating movement of the transverse bar 111 about the axis
YI, Y2 when the cycle is locked to the locking stand 107. Advantageously, the electrical contacts
119, 134 are shaped to be in mutual contact over a certdin angular 10 range of relative positions
between the transverse bar 111 and the keeper 108 (for example a range of 10 to 20 degrees), thus
allowing for the éle@triRal éohinéttidh %o BERaRETed BERveeh thé k§clerieandthielibekifig Stand
107 even if the transversediar 11k en theloeking eoraponent oh45 thelcygle is net in anominal

angular positionfglative 1q ihe stang 107 zonta i’{}h%‘t}%@r% cap beseendp Figure 13, the front

wall 126 of the housm of the keeper 108 can for éxample have two vertical slots 129 through which

protrude two lock®9 plates 156 #aPlotrude BiaRds fHEFrdnt oFthe beEkiny StahG107 Te. ttFards
the cycle 1031, parallelitoithe twodatenal ialks 12K prevAsiSkowninFiguresid t0118, tHe twatock

plates 130 can be-meta) parts thaf are connectadio gachiother a&@éﬁteeé%%rsof theyfront wall 126 by a

rear transverse WaII 1% % that to ether the form, Wﬂah this rear wall, a rigid single-piece lock part
132. Each of the 162k ?acf sh30 a? ﬁgg In |t%gftlon€"f p ft protruding from the slots 129 in the front wall
126, arc-shaped notches 13B2hard=i3¢ edch extarid olier appreximataly 180t egiees and which

have a diameterithat-Garrespopds substantiallyrte dhe outer diameter of-the transverse pat1L10f the
cycle, so th@t they y ¢an re \%Q/e the fransverse bgr as will.be explal dﬁbelgw 3§Eachpof ttee lQ_Cé( plates

130 forms, on eithet side of the corE%QSS onc ng Aotch 33, an up or ?p and aﬁow%r lip that respectively

constitute a lockfig-éoniponérit T30A° 8@% A AEfuating c%ﬁtﬁorﬂe?ﬁ 130B8InfthéTscked Fosition of
the lock part 132;1the notches 133 are: orierited isulistantially=horizontally formwirds sa that the of

transverse bar l}ﬁeengggl%ng%@ Si%@'},?’s gobloﬁkgg inctb@ cycle canncot easily be
broken or separated from the stand 107 by vandallism: the
15  frame 10ia of the cycle cannct be used by vandals as a
lever arm allowing for significant force to be exerted on
the locking of the cycle 101 to the stand 107.

Finally, the protection of the cycie 101 during
storage i1s further increased by the fact that The stand 107
20 at least partly protects the front wheel 101d of the cycle.
The lock part 132 i1s mounted pivotably around an
axis of rotation Y3 parallel to the aforementioned axis YZ,
for example by means of a pivot rod 136 mounted turning on
two parallel vertical flanges 137 (see Figure 15) extending
25 perpendicularly backwards from the front wall 12¢ of the
housing 12Z. In the example under consideration here, the
lock part 132 is alsoc forced upwards, towards an unlocked
position that will be described below, by means of a spring
138. The spring 138 can for example be a metal wire spring
30 comprising two windings 139 wound around the axis Y3 on
gither side of the rear wall of the wall 131 ¢f the lock
part, each of these windings being extended on the one hand
by an end arm 13%a (Figures 15 and 16) that rests on the
corresponding fiange 137 and on the other hand by a central
35 part 140 of the flexible metal wire 1in the form of a

stirrup, resting on the lower part of the rear wall 131.

The rear wall 1321 of the lock part‘also comprises,



5 receiving troughs 128 and prevented from coming out of such receiving troughs by the blocking

- components 130a of the two lock plates (see Figure 14). The notches 133 form with the
receiving troughs 128 an arc-shaped inner contour centred on the axis Y2, which 10 allows the
transverse bar 111 to rotate freely about its axis Yl, as mentioned above. In addition, the frame 101a of
the cycle 101 can pivot freely about the vertical axis of #ie handlebars 101c, so that the cycle cannot
easily be broken or separated from the stand 107 by vandalism: the 15 frame 101a of the cycle cannot
be used by vandslis & 8 |8V S nPaIdwing ToreSighifieartt f6eto belexertedSh the 18&kifg bEthe
cycle 101 to the stand-#@7.the rEmallythe proteetionifithe cycle 0d=during Starageris fuyther
increased by the.fact that the,stand 104,20.at least.pagly protects,the frontyhee) 1Q1d gf the cycle.

The lock part 132 is mounted pivotably around an axis of rotation Y3 parallel to the aforementioned
axis Y2, for exatiple'by meahst & pivbtrod 136 MEuntéd turning on two parallel vertical flanges 137
(see Figureil5) extending 2% perpendiculariy backwards frapa the froat walh g 26 of thehousing4.22. In
the example under £onsideration:here, the lock part 132 is also forced upwards, towards an unlocked
position that will be described bejow, by means of a spring 138. The spring 138 can for. example be a
metal wire spring 30 comprislir?g }!vl\%E’k\?\%r?d:lng?s4 §3§ 1r\}voljf]lrrlﬁ a]%&]:ﬁnd the egxi%%%logrl éﬁ%%?lsio% gf%tﬁe rear
wall of the wall IB1UsftAd |ckvpartdachiof thése windingd seind extended ohthBbhediantPByPan end
arm 139a (Figures 1pzane 16)thatrests-on thescarrespending, flange k37-apd enithe atherhand by a
central 35 part 1§0F§’I%€‘t f'%B'eln@%ta#W £ill hfﬂﬁor%%f a,giirmun, Jesting.on the, lower part-of the

rear wall 131. The rear wall 131 of the lock part also comprises, 31 in its upper part, an abutment

zone 141, whichi8 brietedtoRards & tedrshd I8 Befmited toward< e Bottem by a Shouidér-142
oriented upwardsraisolldélonging ta said aeaivall 231 (SeetRiguresadFaanc 18 he rémadditiorto the
lock part 132, the glectric '%lga@%@?emggj%%s: in snadumbler143.in the formsof adigid metal plate
mounted pivotably relative to the stand 87 around an aéls 14 p%ral el to the axes 12 agg 13, L%r

example by medfis’of % ocke ed previously,
15 the elastic force exerted by the spring 138,

position descri Spil
- and an electric actuator 146, for example a
solencid actuater that comprises a Ppody 147 and an
actuating rod 148 sliding longitudinally in the body 147,
this actuating rod 148 being connected, £for example by
20 means of a sheet metal lever 149, to the tumbler 143. As an
example, the distal end of the actuating rod 148 can be
engaged in a slot 14% in the lever 149 and comprise two
stops 148a arranged on either side of the sheet metal plate
forming this lever 149.
250 The actuating rod 148 1s normally elastically
forced backwards, i.e. 1in the extended position of the rod
148, by means of an internal spring (not shown) housed in
the body 146, in such a way as to force the tumbler 143
towards its abutment position in which the front end 145 of
30 the tumbler 143 abuts against the stop 141 on the lock part.
In addition, the body 147 of the actuator 146 comprises a
sclenoid that, when an electric current passes through it,
pulls the actuator rod 148 into a withdrawn position that
pivots the tumbler 143 to a retracted position in which
35 said tumbler 143 1s above the stop 141 on the lock part,
which enables said lock part 132 to pivot backwards about

the axis of rotation Y3 s¢ that tThe notches 133 in the lock



10 a pivot rod 144 turning in the aforementioned flanges 137, this tumbler extending substantially
forwards to a front end 145 that is capable of abutting against the rear stop 141 of the lock part in such
a way as to hold said lock part in the locked position described previously, despite 15 the elastic force
exerted by the spring 138, - and an electric actuator 146, for example a solenoid actuator that
comprises a body 147 and an . actuating rod 148 slidingzlongitudinally in the body 147, this actuating
rod 148 being connected, for example by 20 means of a sheet metal lever 149, to the tumbler 143. As
an example, thefthstafénd of the aEfiatipgrot 128 carvbé bhgageéd ya SIBWEATEIn thélevé£49 and
comprise two stops 348a arranged omreither side of the sheet metal plate forming this lever 149.

25The actuating rod 148 isnarmally elasticaly, forced backwards. |6.ip the gxjended:pasitin of the

rod 148, by means of an internal spring (not shown) housed in the body 146, in such a way as to force

the tumbler 143 foWaTds ifCabulRERtposSitBR 1 whith fieSroRt 8AE 145 ofS0 tie- timbler43 Sbuts
against the stopddiledn theslock parto Ireaddition therbodyril 4¥coftheé sacturator 446 comprises ay

solenoid that, when,an elggtric eurrent passesithrough it,pulls theactuator,rad 148 inte-a withdrawn
position that pivots tB tumv\%:%nlﬁ to a retracted posi jon in which, 35 §fid tumbler 3![ 3 is above the
stop 141 on the ek part, Eitabled S8 lodk part 135 fo Pivotbackivards Bbout the Bxis

rotation 13 so thapthe rctehes:133tihehe fotkt 32 platdre] 30eare-Grictted s tilvstantial peipswerds, in the
unlocked positiops sz i Puripgithe tansitiontethe yalogkedpasition the eleetricalpowersupply to
the electric actuator 146 is 5 brief, for example less than ten seconds and advantageously less than
five secongdg, as%lgtlseainﬁ'el”lge (s:?crﬁp ? that %%wt%gnbfgelrl'%%gyno%&g%%%te%&%%%i?ﬁthggs%opcl%l osbﬁe%he
lock part at the stARiP#se backvidrds piveting Rfoverieht 8 sald fock pafth6ficethidpivatingl1v45 been
initiated, 10 the electrical peowersupphstothe actuater H46=candienstopped,after shichthie tubnbler

143 is once agajn; pushed, downiards, and said-tymbler then, simply. cests agalnst the circular pper
surface 130a of the lock plates 130 without hlnderln%the pivoting of the lock part 132. 15The electricity

consumption of the'SGGARSF 1485s tHereforB ey low'e L thi& &hfockéd position, which can clearly
be seen intkigures 20 and 2istheldacking tomponentsi30acof the Jaélé plates: 230 arel retracted

behind the front%%lr;le%%ggd very low.

In this unlocked position, which can clearly be seen
in Figures 20 and.Zl, the blocking components 130a of fhe
lock plates 130 are retracted behind the front wall 126 and

20 only the actuating compcnents 130b of the lock plates are
protruding forwards, so that the transverse bar 111 on a
cycle can then be freely removed from the keeper 108, thus
releasing tThe corresponding cycle 101 or, conversely,
engaged in the keeper 108 wvertically downwards in the

25 engagement direction E. In this case, the transverse bar
1131 on the cycle that has Jjust been locked to the locking
stand 1C7 pushes wvertically downwards on the actuating
components 130b of the lock plates, which pivots the lock
part 132 downwards against the elastic force of the spring

30 138, until the tumbler 143 can be engaged behind the stop
1417 of the lock part resting on the shoulder 142 of s=aid
lock part, after which the lock part is once again in the
locked position as shown in Figures 13 to 18.

The method of operation of the system in Figures € to

35 21 1s furthermcre similar to that of Figures 1 to 7, and

wlll not therefore be explained again here, the contacts 19,



20 only the actuating components 130b of the lock plates are protruding forwards, so that the
_transverse bar 111 on a cycle can then be freely removed from the keeper 108, thus releasing the
corresponding cycle 101 or, conversely, engaged in the keeper 108 vertically downwards in the 25
engagement direction E. In this case, the transverse bar 111 on the cycle that has just been locked to
the locking stand 107 pushes vertically downwards on #ie actuating components 130b of the lock
plates, which pivots the logk part 132 downwards agaipst the elastic fatce of the.spring 39 138 until
the tumbler 143 can be engaged behind the stop 141 of thelock part restingon the shoulder 142 of
said lock part, aftéPwhichthé lock & is-n&Su§ainiHEhée focked posttiohlas sifovirt i Fijutes’ 13 to
18. The method of @pesation;of the: systent inkigures 840 35 214s fughermore simdilar todhat ef,
Figures 1 to 7, and will not threfqr% be ;)g[plained agfin her%e, t% contac%c, 19, 3:} 34 iné e first
embodiment beiﬁﬁ%‘ﬁf&%ga b?/ thé c%n? Cts 119,154 in‘brder t %o?v%r eeb§t¥(acryea% &ft é stands
107 and alldw tHEngeniradminitd Blemrtsaid stands 107 to communicate with the central units 23 on the
cycles 101. 5 Third embodiment ., . _The [{%r iment of the invention,.shown in Figure. 22,
differs from the second emlg%%im%%% gn y i% t e%ﬁ%ﬁ%t hge%te, &%%oég\r% %@rﬁ%%’re 2%{7(%55 hlo%izontal
metal beam thatfizJi%éd tc the GHohAG by |atERI upRights 207adsIRsEamTciudiig SevetaldyRle
locking stations egrrespanging to.several keepers 108 identicat gi-similar tosthose alkeady-described
above, fixed to one of the vertical faces or to both vertical faces of the beam 207. In this case, each
cycle storage stAfiort éary T8 RoMmptise ohe oricre dockitiy Strudilies 20728~ Tewill BeATStE that in
the third ehibodihierd, the etectricabcircuit 30wcaimeithee be reprodyced:for.eachikeepek 408 corscertain
elements of the glegyicgl clreul, 30 £an be shated by.albal e kegper 0B, paflicularly 20 fhe gentra

processing unit 31, at least part of the electrical supply circuit 32, the battery 36 and t
communicationstifitef&6&20. FoUftREMbegiRtent e  aThefourthiéfBodirfientBEth@ihventidn,

shown in 25 Figutes:23-and 24 diffess from the-secend-embadiment onlysinthe factdhatzo7. - the
electrical contacts 119 are replacgd by lateral electrical contacts 119a, for example in.the form of two

metal balls 119a that are arfangad t8speciively at 30 the tiid axial ends’st e trahdversé bariil and
that are elaSticatlyfgreed outwardsralong thedaxis Miose that theyrprotitideé -slightly outwards,

It will be noted that in the third embodiment, the

electrical circuit 30 can either be reproduced for each
keeper 108, or certain elements of the electrical circuit
30 can be shared by all of the keepers 108, particularly

20  the central processing unit 31, at least part of the
electrical supply circuit 32, the Dbattery 36 and the
communications interface 40,

Fourth embodiment

The fourth embodiment of the invention, shown in
25 Figures 23 and 24, differs from the second embodiment only
in the fact that:

- The electrical contacts 11% are replaced by
lateral electrical contacts 11%a, for example in the form
of two metal balls 119z that are arranged respectively at

30 the two axial ends c¢f the transverse bar 111 and that are
elastically forced outwards along the axis Y1 so that they
protrude siightly outwards,

- and The electrical contacts 134 on the docking
structure are replaced by two lateral contacts 134a that

e

35 are formed respectively in the inner faces of the two



- and the electrical contacts 134 on the docking structure are replaced by two lateral contacts 134a
that 35 are formed respectively in the inner faces of the two 34 lateral walls 127 in alignment with the -
axis Y2, so that the electrical contacts 119a on the cycle rest respectively on-the electrical contacts
134a on the docking structure. Fifth embodiment 5In the fifth embodiment of the invention, shown in
Figure 25, the structure and operation of the automatic&ycle storage system are similar to those

described previously.and will-not therefore, be desctibed again in detajLhere.; 101g this fifth embodiment

of the invention, the cycles 301 are similar to the cycles 101 described previously, with a frame 301a
that bears front foiés SGH5 friteGiat wihithe %ﬁdﬂeﬁ%ﬁs 301¢ ARd Béarifig TRe frohtWheer39td the
front forks 301b beingriptegrakwith figid 1o hrackets 313 forcexample i the fogmseftwedateral flanges
that extend par IIeIftg each other orwards and upwards from the two arms of the fork 301b. As shown
in more detail in -art2r-these lateral flanges 313 bear a generally T-shaped locking
component 310, comprlsmgxa 2(hegid tranisverse dpai 8411 sintilar teethérrigich transyerse doan 114
escribed previopply, A0 810t spnnecing amponepl;S12Jbatextends formards ior dhe fanges
313. The cycles 301 can be locked to cycle docking structures 307, here constituted by locking stands,
one of which is Z5/8H¢wn it PigREE 25 STRIS I8 ckirif Stand B07 a5 a SitnilaF Gefiéral Seactire5the
locking stand 104-descred preyiously in the secong-emmbediment; with adrangverse Apper park 123
that bears a keeggrt 29% cgg%gle of receiving and locking

10 In this fifth embodiment of the invention, the
cycles 301 are similar tc the cycles 101 described
previcusly, with a frame 30la that bears front forks 301b
integral with the handlebars 30lc and bearing the front
wheel 301d, the front forks 301lb being integral with rigid

15 brackets 313 for example in the form of two lateral flanges
that extend parallel to each other forwards and upwards
from the two arms of the fork 301bh. As shown in more detail
in Figures 26 and 27, these lateral flanges 313 bear a
generally T-shaped locking component 310, comprising a

20  rigid transverse Ppar 211, similar toc the rigid transverse
bar 111 described previously, and a rigid connecting
component 312 that extends forwards from the flanges 313.
The cycles 301 can be locked to cycle docking structures
307, here ccnstituted by locking stands, one of which is

25 shown In Figure 25.

This locking stand 307 has a similar general
structure to the locking stand 107 described previously in
the second embodiment, with a transverse upper part 123
that bears a keeper 308 capable of receiving and locking

36 the locking component 310 of the c¢ycle, this transverse
upper part 323 extending horizontally between two vertical
lateral uprights 124 integral with a base 324a, itself
fixed to the ground. Provision can be made on the base 324a
for the front wheel 301d of the cycle to rest on said base

35  when the cycle is locked to the locking stand 307, which



30 the locking component 310 of the cycle, this transverse upper part 323 extending horizontally
between two vertical lateral uprights 124 integral with a base 324a, itself fixed to the ground. Provision
can be made on the base 324a for the front wheel 301d of the cycle to rest on said base 35 when the
cycle is locked to the locking stand 307, which 35 provides good control over the height of the locking
component 310 of the cycle relative to the keeper 308.35  As shown in Figure 26, the keeper 308

can if applicable e opep. horizontally in,ap engaggment direction £, and said keeper 308 can;,

comprise, at each of the axial ends of the transverse bar 311, a horiZontally open trough 328 the lower
wall 328a of whiER™BefF &8 a gtiide fof thé fraR¥ferde Bak@11V fineh S trafisvsise bar 311 is
engaged horizontally in theztgough 308, as:showngin:Fgures, 26@nd 162&p=r Ite keeper 338 also
comprises an eI%ctri(ijlhocalﬁotTgt gan fgr ggawgkeicom%gﬁ twQ Ioclé f&)Iaeyrals §3g sémﬂar Jo rtg% tlo%knplates
130 described pré)\ﬁous? , each comﬁ?lsmg 4 noteh cé/palbrfe 0 receﬁm?g the transverse bar 311.
As 15 showh in Eiguren27,each |ocieplate 330 iscapablersfpivstingsdbotit ah axis of retation 3,

between an niagked pgsitien dn whisthenatch, 353 is horizonially opamiowards the-mouth gt he
keeper 308 in order to receive the transverse bar 311 (Figure 26) and a locked position in 20 which the

notch 333 is orientéd do\inwards T sdtstantiafly' at 96 tothethigtked pdsition, #us'Blocking tHhe
transverse bar 333:againrst $he lowerdnall 328a of theitrough 328 e operationiof ke elecirie tock
and in particularhog tge Iooncﬁ @Iﬁtes §30€g{éheﬁrgfgre }ilde%igal tg th%é;:%f v}ge l25 Sﬁ"og% em imegt
described previousfy. Tt winbe noted tha ,asin the secontl embodiment of the n?ven%on, the frame of
the cycle 301 ca#'if applicable be raised during attempted vandalism, without this attempt giving rise to

any damage to the cycle 3@, ar the.logking sgang; 307..2%,3Q the tansverse bar 311 canthen pivot on

itself about the axes Yl, Y2. , o
can for example comprise two lock plates 330 similar to the

lock plates 130 described previously, each comprising a

notch 333 capable o©of receiving the transverse bar 311. As

15 shown in Figure 27, each lock plate 330 is capable of

pivoting about an axis of rotation Y3, between an unlocked

position in which the notch 333 is horizontally open

towards the mouth of the keeper 308 in order toc receive the

transverse bar 311 (Figure 26) and a locked position in

20  which tThe notch 333 is coriented downwards, substantially at

80° to the unlocked position, thus bleocking the transverse

bar 333 against the lower wall 328z of the ftrough 328. The

operation of the electric lock and in particular of the

ilock plates 330 is therefore identical to that of the

25 second embodiment described previcusly. It will be noted

that, as in tThe second embodimentrof the invention, the

frame of the cycle 301 can if applicable be raised during

attempted wvandalism, without this attempt giving rise to

any damage to the cycle 301 or the locking stand 307, as

30  the transverse bar 311 can then pivot on itself about the
axes Y1, Y2.

The aforementionsd lock pilates 330 are contrclled

by & control mechanism 350 that can be similar to the one

described in the second embodiment of the invention, or

35  preferably similar to the ons described in document FR-A-Z



The aforementioned lock plates 330 are controlled by a control mechanism 350 that can be similar to
the one described in the second embodiment of the invention, or 35 preferably similar to the one
described in document FR-A-2 36 905 927. As shown in Figure 28, several locking stands 307
of a single cycle storage station can be fixed to each other at their bases 324a, using connecting
plates 324b, 5 themselves fixed to the ground. This typ&tof mounting can facilitate the installation of
the cycle storagg statigns of the system according to the invention. Optionally, as shown in
Figure 29, the cycle docking structure could comprise two locking stands 307 10 connected to each
other by a transverse bean‘g%O‘Fél%thﬁ@ing bAoe of hotPEriEE Fertidd 48 képere308%s
previously descrityedzIn gig.gxampledn Figyre-29.dbe doekingstrucitre also comprisescadditional
bases 324a, ea%n roj\:/ideg fotr}%(gp le \évgg a%{j}de 32§§if8r the Jrr}%né lTES.vr\{heeligg:téwg c¥gl&§, in line
with the keepers 308 on the horizonta béam 3073 The Various bases %Zﬁa,g J4c are connectéd to
each other,‘as irttrerexdmiple i Sigquie 28, by eorieeting plales 824ty kernselves fikdd:to thérground.

As shown in Figyres;30 and 31 indhe fitth 20,embedimept ofithe invention, the Jocking:component 310
of the cycle can if applicable be elastically connected to the lateral flanges 313, so that it can pivot

about a horizontaf a%i8a 55aTaf8! BIRe 29I, P the GirectibR o thE double arrow 311a. 25To this
end, the locking component340xanifor example be connectad t@ the: lange313 byeaneans-aka

flexible sleeve, com risigqrg]]dfi%[cexam le: an outer reinforcement . 312a integral with the 8%nn§8Ljng

OCKL rycture coug comprise two Cl1oCEIn stah
component 312 and ext about the axis 1 , b ©

16 connected to each other by a transverse beam 307a
comprising on one or both of its vertical Zfaces, keepers
308 as previously described. In the example in Figure 29,
the docking structure also comprises additional bases 324a,

each provided for example with a guide 3Z4d for the Iront

[
(S

wheels of the cycles, in line with the keepers 308 on the

horizontal beam 307a. The wvarious bases 324a, 324c are

connected to each other, as in the example in Figure 28, by
connecting plates 3Z24b, themselves fixed to the ground.
As shown 1in Figures 30 and 31, in the {fifth

20  embodiment of the invention, the locking component 310 of
the cycle can if applicable be elastically connected te the
lateral flanges 313, so that 1t can pivot about a
horizontal axis Y5 parallel to the axis Y1, 1in the
directicon of the double arrow 3lla.

25 To this end, the locking component 310 can for
example be connected to the flanges 313 by means c¢f a
flexible sleeve, comprising for example:

- an outer reinforcement 31Za, integral with the
connecting component 312 and extending about the axis Y5,

30 such cuter reinforcement having for example a tubular shape

with a sguare cross-—section,

- an inner reinforcement 313a integral with the
iateral flanges 313 and extending along the axis Y5, such
inner reinforcement having for example a tubular shape with

35 a sguare cross-section, the surfaces of which are for



30 such outer reinforcement having for example a tubular shape with a square cross-section, an inner
reinforcement 313a integral with the lateral flanges 313 and extending along the axis 15, such inner
‘reinforcement having for example a tubular shape with 35 a square cross-section, the surfaces of
which are for 37 example angularly offset by 45 relative to the surfaces of the outer reinforcement
312a, - and an elastomer body 312b filling the intefrmediate space between the inner

reinforcement 3%%%&?9@ the puter reinforgement 312a; such elasiormer bogy, can optignally comprise

cavities 312c to give it more flexi_bilifty. Finally, it will be noted that in all of the embodiments of the
invention, the respéctiie&Ectiizar e EfEitd s thé“<Scle and the docking structure (and in particular

the batteries of such circuits) gperate at the samerveltage andpreferably at lows yoltage;(for example
3V or 6V) so that t%%y ha\ée Iitye sensitivit%totthe %regence of water at the electrical cggt?ctsalll%, 119,

119a, 34, 134, 145]1 gmglx%ﬁe?nb%%?nggn < “iﬁ? e s&?h %%%%Iéirﬁgr% oﬁﬁg?ﬁl\%}l ion, SAown in

Figures 32 and 33.shestiucturerand dperationrof the ddtomatic: cycle steragersysterhade’ agadm similar
to those 20 described previoysly andwill not therefore: he desgribed again in,detail. ; + Mogg, -

specifically, the cycles 1 ‘cqaln,_be identical or similar to those described in the first embodiment of the
invention, as caﬁiﬁé‘mm’“é{ands 7 and their keeper 8. 25 The central station terminal 2 is also
identical or similar to that i the,/first embodiment describegpreviotisly; andit communicates ase
previously with a central server S %ith%t[’by a radio Jink %GPR@ or b& a cable connegtionﬁ (a cable
. SMDOCIMen . 5 . e Invent Dy Cire  respeltlve elelliXlod

connection between tﬁe central s?a ion terminal 2 and 30'the remote server S Is alsa possible in all of
the embodifhentsiof thé irventfonf:he cycle and the docking structure (and in

particular the batteries of such circuits) operate at the

same voltage and preferably at low voltage (for example 3V

or 6V) so that they have little sensitivity to the presence

of water at the electrical contacts 19, 119, 119%a, 34, 134,
15  134a.

Sixth embodiment

In the sixth embodiment of the invention, shown in
Figures 32 and 33, the structure and operation of the
automatic cycle storage system are again similar To tThose

20  described previocusly and will not therefore be described
again in detail.

More specifically, the cycles 1 can be identical or
gsimilar to those described in the first embodiment of the
invention, as can the locking stands 7 and their keeper §,

25 The central station terminal 2 is also identical cor similar
to that in the first embodiment described previously, and
it communicates as previously with a central server S,
either by a radio link (GPRS) or by a cable connection (a
cable connection between the central station terminal 2 and

3¢ the remote server & 1s also possibkle in all of the
embodiments of the invention).

In the sixth embodiment of the invention, the stands 7
and the central station terminal 2 are all held by a single
pedestal 55 resting on the grecund (the pedestal 55 can be

35 fixed in place or opticnally movable). In the example shown,



In the sixth embodiment of the invention, the stands 7 and the central station terminal 2 are all held by
a single pedestal 55 resting on the ground (the pedestal 55 can be 35 fixed in place or optionally
movable). In the example shown, 38 the pedestal 55 takes the form of a relatively narrow strip that
extends longitudinally in line with the centralstation terminal 2 and the various locking stands 7,
perpendicular to the direction of attachment of the cyclé§ 5 1 to the locking stands 7. The pedestal 55

can optionally be jpade.up of aplurality-ofbearing plates 36; 57 ahutting sagh, ofher, ihe hearing plate

56 bearing the central station terminal 2 and each bearing plate 57 bearing one of the locking stands
7. Advantageoudtythe Gedrfiffislates 5% 16 OuRPeach bédr selver lodking stdriel, férexahiple
three, four or fivestands,  tHere; the pedestah 85 fernas, with- the:various:-locking steadsiZ arm the
central station terminal 2 %tge Elggklgg% stcrH%tu d? intended to r ceal)ﬁ/% atlh%r%%lgs 1 uring ﬂ(‘I:EIE: }g%torage.

)
This docking strlicture %gn also comprisé & so Ja?%gﬁé“l%ofjwhlc is for exampcfe borne b)}’ a'vertical

mast 51 fixéd tothé& beariry plate86.of theesehsral stafior tepmiled D2 As 2ovariant, tivd solae parel 50
could be borne 2Q directly *&)éthﬁc%ntfﬁl1§£%ﬂ@t§”8§‘%@aé%%“ﬁf‘ﬁa@e%”@@?r variant, thessqlar
panel 50 could be replaced or supplemented by a wind turbine, a fuel cell or any other independent
source of electriéPower AREan be-88en HERIGHRE 337t Solar BanB8fSE 28 %upphiés efétiid power to
a battery 52, whicteitsetf-pawers the various: électiital appliancesidfihe centrakstation terminal2, by
means of an elegHica su circgigS Sth t isgg,gnne%ted at Iealst to ]Eh%c%ntral unit 42 and op 'gnally to

I
all or some of thé eeieélrlE::ﬁ)afll%4 ices ™30 of the central station tefmina ?’%Jéls%%pﬁfcaifc%?t 3 of the

central station termminal ﬁi@ﬁks@@@rme%féﬁﬂﬁbathe%@@b@@rcﬁﬁ%eﬁ%ﬁﬂo@l@@@@%d%@% cable
connection running.inside thepedestal 55. 35The supply circuits 53, 32 are designed so that the

Here, the pedestal 55 forms, with the wvaricus locking
stands 7 and the central station terminal 2, the docking
structure intended to receive the c¢ycles 1 during their

15 storage.

This docking structure can also comprise a solar panel
50, which 1is for example borne by a vertical mast 51 fixed
to the bearing plate 56 of the central station terminal Z.

As a wvariant, the solar panel 50 could be borne

20 directly by The central station tTerminal 2. According to
another wvariant, the solar panel 50 could be replaced cr
supplemented by a wind turbine, a fuel cell or any other
independent source of electric power.

As can be seen in Figure 33, the solar panel 50

25 supplies electric power tTo a battery 52, which itself
powers the various electrical appliances of the central
station terminal 2, by means of an electrical supply
circuilt 53 that 1is connected at least tc the central unit
42 and opticnally to all or some of The electrical devices

30 of the central station terminal Z.

The supply circuit 53 of the central station terminal
2 1is alsc connected to the supply circuit 32 of each
locking stand 7, by a cable connection running inside the
pedestal 55.

35 The supply circuits 53, 32 are designed so that the



39 battery 52 can supply electric power to the battery 36 of each locking stand 7 when-said battery 36
reaches a first particularly low charge threshold (for example 10% of its charge). The supply circuits
53, 52 are capable of 5 allowing the transfer of electric power only from the battery 52 to the batteries
36 of the locking stands 7, and not the reverse.  The supply circuits 53, 32 are also designed so that
the charging of each battery 36 from the battery 52 of th& 10 central terminal is interrupted when the

charge of the batfery. 36 seaphes asecopd fhreshald:dower thapL00% ofits.nominak charge, this

second threshold being greater than 50% for example and of the order of 70% of its nominal charge
for example. ThES the réthargifig df e baltety 38 15%0feach fodking stand 735KES place pretérably
from cycles 1, agpexplaingdspreyiously, while-the haitesy 52 10f thereentrad: statioa terminal 2 preterably
supplies the elect ig%lg i!ement%ig]‘e saiglx cen‘ltral t%rmlin%li 9 tiogglly, tg baétgriesCSG %t thlwg Io%lgng
stands 7 20 coufd 15¢ &if inated, in whichcase thelba(fte"r”y 2 would be'the o”n?y ba?tgry on the docking
structure 55 7, 2 ahdwaigbattbsy 52 wvouid e recharged by the cyslesarwhenliiey arétocketto the

locking stands 7, Of course; jn the sixth empediment of the, inveption, 23, the,Jogking slands £ gquid be
replaced by attachment beams similar to the beams 207, 307a as described previously in relation to

Figures 22 and 26, %ort{Farky et Structure allowing for the locking of the cycles 1. As a variant, as
shown in Figure 34: 30the: camprhications interfaces,403 41 ef-thedockingistahgls«at other tacking
S o oSl e capmingglons pistecs Shot e oLty iRz o
10 central terminal is interrupted when the charge of the
battery 36 reaches a second threshold lower than 100% of
its nominal charge, this second threshold being greater
than 50% for example and of the order of 70% of its nominal
charge for example. Thus, the recharging of the battery 36
15 of each locking stand 7 takes place preferably from cycles
1, as explained previously, while the battery 52 of the
central station terminal 2 preferably supplies the
electrical elements of said central terminal.
Optionally, the batteries 36 of the locking stands 7
20 could be eliminated, in which case the battery 52 would be

~

the only battery on the docking structure 55, 7, 2 and said
battery 52 would be recharged by the cycles 1 when they are
locked to the locking stands 7.

Cf course, 1in the sixth embodiment of the invention,

25  the locking stands 7 could be replaced by attachment beams
similar to the beams 207, 307a as described previously in
relation to Figures 22 and 29, or by any other structure
allowing for The locking of the cycles 1.

As a variant, as shown in Figure 34:

30 - the communicaticons interfaces 40, 41 of the
locking stands or other locking structure can communicate
with the communications interface 41 of the central station
terminal 2 by & cable connection running 1nside the
pedestal &b,

35 - and/or the automatic cycle storage station can



optionally also be powered by an external electricity system 54, for example the public electricity
system, in order to supplement the electricity supply provided by the cycles and the solar panel 50 or
any other independent 5 means of electric power generation; this external electricity system 54 can for
example be connected to the supply circuit 53 of the central station terminal 2. In this case, the supply
circuit 53 can for example be designed so that the electricity system 54 recharges the 10 battery 52

only when the charge ot i battery feaghies glouerdregfioldfor examale 19% of pamjnal.charoe,
this supply by the eIectnmgt/ System 54 being Stopped as soon as the charge level of the battery 52

reaches a sufficiehfly fiigh threshold, foréRample 70% & omihaltis ehdrge! b1 oth&s t M Acedrding to

another variant, fieishow, thegutematic Cyale sorage station coultRatcoppriseite selarpanel 50
or any other mdecp r% ent means %f eIectthc ower ger%é?n in which case th the automatlc%cle
storage station wdlild be 20 powTé &d on‘thé oné&’Raf e %yclesnfwhen ey are %?:?(e

docking structurassidson the otherlaridriby-the extermal eleetricity system 54t 4 E CLAIMS dnal

Automatic cycle siQrage sysiem CompHsing, can f@ﬁ'lgﬁﬁwﬁ&y%s(é&%e@@é& each dpe

comprising: an electric power storage device (25), electrical contacts (19; 119; 119a an

electrical supplyHeRit(24Y £hRRaEtNG thePdlectie poiierdiBragé Hebite (2 5yasosaid electrical
contacts (19; 118hl$9a)case, atmlgralﬁmpﬁ;ﬂgfed doeking strustures4#; 18¢:20%:301 BO7ap€, 55, 2)
'Eg i/;/hlch said cygles (1 d1 301) aaf‘tbetf xed ch compri rlsm .y%gclg%stgjoﬁpe gggggkgreoscesc%%g unit
10 battery 52 only when the charge of this battery reaches a
lower threshold, for example 10% of ncominal charge, this
supply by the electricity system 54 being stopped as soon
as the charge level o¢f the Dbattery 52 reaches a
sufficientiy high thresheld, for example 70% of nominal
15 charge, or other.
According to another variant, not shown, the automatic
cycle storage station could not comprise the solar panel 50
or any other independent means of electric power generation,
in which case the automatic cycle storage station would be
20 powered on the one hand by the cycles 1 when they are
locked tc¢ the docking structure and on the other hand by

the external electricity system 54.



15 an electrical supply circuit (32) connected to the central processing unit (31) of the docking
structure, electrical contacts (34; 134; 134a) capable of coming into mutual contact with the 20
respective electrical contacts (19; 119; 119a) on a cycle (1; 101; 301) locked to the docking structure,
while connecting the electrical supply circuit (24) of the cycle to the electrical supply circuit (32) of the
25docking structure, characterised in that the electrical4upply circuits (24, 32) of the cycle and the
docking structure are capable of allowing the electric.pgugr. storage device (25) on the cycle to supply
the electrical supply circuit (32) on the 30 docking strocture-with power when the cycle is locked to the
docking structure. 2. System according to claim 1, in which the electrical supply circuits (24, 32)

of the cycle and the docking strugture are capable of allgwing.onlya 42 disgharging-of the electric
power storage device (25) on the cycle to the electrical supply circuit (32) of the dockLng structure, and
I

not the reverse. 3. System accGrding ©'ddint¥ or 8aim % §it-fhich B the eidctfical Slpply &ifctlt of the
docking striicture dsnpaticannected to any external electric power source other than the electric power
storage device (25) on the cycle, and the central processing unit (31) on the_docki%tructure

communicates with an external contf8t device (2,0 &€ by mBans of A Wirdi&ss MK, said external
control device (2, S; S) communigating avith-the-central tait{31)ofdhe dogking:structure and being
capable of selectively authorising the borrowing of the cycles (1; 101; 301) locked to the docking
structures. 154. System accordiny t6*a8ny? 6R€ of tieprevivus slairi< it Whictiéd e 86e1aRg Strticture
(7; 107, 297, 307, 307a) comprises ameleetnie power storagerdeyice (36} conaected ta tie electrical
supply circuit (32) of the docking structure in.order to pawer the central processing 20 unit (31) of the
docking S;LLI?CIUI’G, the electrical suppﬁf1 %f?cm% se&%ljféﬁ%of %%nctyac?et %moi fhgé dgcik%‘?g S r%%lgu’re being
capable of enabling the electricepowerstorage devidel (25) oirthieigyelestorcharge tive électridpower

storage device @@)Y(Em t@@ﬂoc@@gas,truqtyre5\@ber2the§¥C|%Ji§ic:h said cycles (1; 101;

301) can be fixed, each comprising:

& at least one central processing unit (31},

15 @ an electrical supply circuit (32) connected
to the central ?rocessing unit (31} of the
docking structure,

# electrical contacts (34; 134; 134a) capable
of ceming into mutual contact with the

20 respective electrical contacts (19; 119;
11%a) on a cycle (1; 101; 301} locked to the
docking structure, while connecting the
electrical supply circuit (24) of the cycle
to the electrical supply circuit (32) of the

25 docking structure,

characterised in that the electrical supply circuilts (24,
32) of the cycle and the docking structure are capable of
allowing the electric power storage device (25) on the
cycle to supply the electrical supply circuitr (32) on the
30 docking structure with power when the cycle is locked to
the decking structure.
Z. 8System according te claim 1, in which the
electrical supply circuits (24, 32) of the cycle and the

docking structure are capable of allowing only a



25 locked to the docking structure. 5. System according to any one of the previous claims, in
which each cycle (1; 101) also comprises an electric generator (26) capable of charging the electric
power storage device (25) on the cycle and of being driven 30 by the moving of said cycle. 6.
System according to any one of the previous claims, in which the cycle (1; 101; 301) comprises an

electronic circuit (23) connected to said electrical contaktts (19; 119; 119a) on the cycle and said

central unit 35(3}1) QEH‘&%‘E%@ g.structure glqgg@plecofpe&gg@n ging, r%sgigfo&@@gi% wig@ gt}e electronic

circuit (23) on the cycle by means of said electrical contacts on the cyclé (19; 119; 119a) and the
docking structuré¥84, 234 83485 whé¥s théy afd inlmtitualfediitact. 575 Bystem decordiriito ah§ one of

the previous claims; in which the-exteral gentrak-gevice comprses at least a central server (S) and
several central station term%nalé \%25) each corresponding to icycle Storage station2 the centfrlal sgation
terminals communicating on‘th heRard 1O With tRe cantrafsdiver @55 a%%aolﬁn tHe’ other Hand With at
least one ceéntratpmcedsing uhitd31)sefdockingrstuicture(7;-16@7; 207k 30%; 307aybelongingsto the

same cycle storage statian. 8. 3yster aggording,to any,one qf the previos, 15 claims, inyhich each
cycle (1; 101; 301) comprises a locking component (10; 110; 310) and each docking structure (7; 107;

207; 307; 307a) comiprises afieast 6ré eRetiftlodk (33 B7; £82 1143, 146; 3307 356 controligd by the
central processing &nit{8%) ofdbedacking-struatureiand 20hgapable of holding thedocking eomponent
(10; 110; 310) of ﬁ?e o{the cycles thus locking said. cycle to the docliin structure, said elect bc lock

r a Th- g = % TT {
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being supplied wWith siectiic power by the electrié power storage device (36) on the docking structure.

259. Systérfi accéordifg tdoslaime8in whichzeach:dockirg structure somprises atrleast orelocking
station capable ofreceivinga cycle and including: - keeper,(8; 108;:308) opendn an epgagerment
direction (E) and capable of receiving the locking
of the docking structure and being capable of selectively
authorising the borrowing of the cycles (1; 101; 301)
locked to the docking structures.
15 4. System according to any cone of the previocus
claims, in which each docking structure (7; 107; 207; 307;
307a) comprises an electric power storage device (36)
connected to the electrical supply circuit (32) of the
docking structure in order to power the central processing
20 unit (31} of the docking structure, the electrical supply
circuits (24, 32) of the cycle and the docking structure
being capable of enabling the electric power storage device
{25) on the cycle to charge the electric power storage
device (3¢) on the docking‘ structure when the cycle is
25  locked to the decking structure,

5. System according to any cone of the previous
claims, in which each cycle (1; 101) also comprises an
electric gensrator {26) capable of charging the eleciric
power storage device (25) on the cycle and of being driven

30 by the moving of said cycle.

6. System according to any one of the previous
claims, in which the c¢ycle (1; 101; 301) comprises an
electronic circuit (23) connected to said electrical
contacts (19; 119 li9a) on the cycle and said central unit

35 (31y of the docking structure 1is capable of exchanging



30 component (10; 110; 310) of a cycle by insertion in said engagement direction (E), and said
electric lock,comprising a blocking component (38; 130a) mobile between on the one hand, a locked
position in which said blocking component is 35 capable of blocking the locking component (10; 110)
of the 44 cycle in the keeper and on the other hand, an unlocked position in which the blocking
component (38; 130a) is capable of allowing the lockingZomponent (10; 110) to enter and exit the

keeper; 510. System.agcording tg claim.9, In whichuthe eycle locking companent (110, 31Q) cqroprises

a transverse bar (111; 311) extending along a longitudinal axis (Y1) between two ends, the keeper
(108; 308) comptised &t Teast bnédéceivirR tFdugh- (1282328 6 pet Tn $4i8 ehdag@ment 10difection
(E) and capable of saceiving saiddransyersesbas {11k3%d) withats longijudingl axis«{¥d)araaged
substantially along a fixed horizantal axis (Y2) defined by the receiving trough (128; 328), and the lock
comprises at least %né%c?dld}llﬁ%%ocrﬁ%ﬁen‘t ‘(130b) that is connected to 15 the blocking component
(130a), saichactuating compoenent{136b) beimgrmmidbite with thenblocking comporneat (L3Ga)iinwesvertical

plane perpendicyiar {g said fixed horzontal.axis, (¢2), betwesn: 8 first position coprespanpding fo the

20 unlocked position of the Tock, in which said actuating component (130b) is arranged to interfere with
the transverse baf {Ff4; 31156 thé fockifig €8Mmponent iRén saiftf frafsvefs@bards ertfadjetidf the

receiving troughyd 28} inthe engagement gireetien ()i 264 and assecpndpasitiomeerresponding, to the

locked position (%f tgeclz%%kﬁ rsgi{j tran%/erse Qgr llnl; S11 8&%@% loccall(n. comgog%rét beriirég ggggble of
moving the actuating componen?(las Jlos)]flrom TS first 16 its Second posiﬁoﬁ when said fransverse bar

(111; 311)kis insetted 30intothe teeeiving trotigh (£28)aand said actuatingecompenenti830hxbeing
capable of actuafing.the lock.when itpasses from.ifs firsf o itg;second pogitiongmoying the. plagking

component (130a) to the locked position. 11. System according to any one of the previous 35
claims, in which & d6EKiRG stiucture’comprisés atfeast 207a) belonging to the same

cycle storage station.
8. S8ystem according to any one of the previous

15 «c¢laims, in which each cycle (1; 101; 3Cl) comprises a
locking compenent (10; 11C; 310) and each docking structure
(7; 107; 207; 307; 307a) comprises at least one eleciric
tock (33, 37; 132, 143, 1l4e6; 330, 350) controlled by the
central processing unit (31) cof the docking structure and

20  capable of holding the locking component (10; 110:; 310) of
one of the cycles thus locking said cycle to the docking
structure, said electric lock being supplied with electric
power by the electric power storage device (36} on the
docking structure.

25 9. System according to claim 8, 1in which each
docking structure comprises at least one locking staticn
capable of receiving a c¢ycle and including:

- a keeper (8; 108; 308) open in an engagement
direction (E) and capable of receiving the locking

320  -component (10; 110; 310} of a cycle by insertion 1in said
engagement direction (E},

- and saild electric lock, comprising a
blocking component (38; 130a) mobile between on the one
hand, a locked position in which said blocking component is

35 capable of blocking the locking component (10; 110} of the



45 one electric power storage device (36; 36, 52) and the electrical supply circuits (24, 32) of the cycle
and the docking structure are capable of enabling the recharging of the electric power storage device
on the docking structure 5 by the electric power storage device on the cycle as long as the electric
power storage device on the cycle has a charge greater than a non-zero minimum charge lével.

12. System according to any one of the previous claimg,4n which the docking structure is connected to

at 10 least one glectric power, squrge (50, 54) and comprises at least one electric power,stora
device (36; 36, 58;;:1 %e eM(\:,tri'T(%Iesuq;:)%fe célgr?cui%1 ?30(2j 5& 0 %ﬁee d}éﬁiﬁé st%ﬁc%tﬁfe bgelf?nguc%%%%%e%
enabling the recharfgifig 6fithe 2lectfié powerstorage dkvice (36YBRIRE ockingfstruettivé by s&id 15

electric power seurseihen tre elactric pawergtarage deviee on-the-decking strusturesreachesa low
charge threshold. 13. Docking structure for an automatic cycle storage system according to any
one of the previSUS-AINS 20" thpablitof i6EKRG & cycle (1; 101: 301) that comprises an electric
power storage device, elecirital Egntacts and-andlectrical supplircirtuiticonmedting the=elegtricgpower

storage device to said. el ctréc&{gggg%{s, §§ig{g;oplgiqg) tructyr Ic_%%%risigg: énag‘}%@@n%ggntral

processing unit (31) capable of selectively authorising the borréwing of a cycle locked to the docking
structure, drt efectrichl Supply Théu ¥32)L&orihettedP BOtd TtHE TehtraPprotessihg UPiiBIFBf the

docking structure,; gleetrigal, contasts (34;:134; 134a);capaiie of camingdate mutual gartactwith the
respective electrical contacts on a cycle 39/ogied tofhg docking strugture, Conpectng. foement

10 direction ({(E) and capable of receiving sald transverse bar
(111; 311 with 1ts longitudinal axis (Y1) arranged
substantially alcong & fixed horizontal axis (¥Y2) defined by
the receiving trough (128; 328), and the lock comprises at
least one actuating component (130b) that is connected to

15 the Dblocking component (130a), said actuating component
(130b} being mobile with the blocking component (130a) in a
vertical plane perpendicular to said fixed horizental axis
Y2y, between:

- a first position <corresponding ftc the

20 unlocked position of the lock, in which said actuating
component {130b) is arranged to interfere with the
transverse bar {111; 311} on the locking component when
saild transverse bpar is engaged in the receiving trough
(128) in the engagement direction (E),

25 - and & second position corresponding to the
locked position of the lock, saild transversse bar (111 311}
on the locking component being capable of moving the
actuating component (130b) from its first to its second
pogition when said transverse bar {111; 311) is inserted

30 into the receiving trough (128), and sald actuating
component {(130b) bkeing capable of actuating the lock when
it passes from its first to its second position moving the
blocking component (130a) to the locked pesition.

11. System according Toe any one of tThe previous

35  ¢laims, in which the docking structure comprises at least



the electrical supply circuit of the cycle to the electrical supply circuit (32) of the docking structure,
characterised in that the electrical supply circuit (31) of the docking structure is capable of being .
supplied with electricity by the electric power storage device on the cycle when the cycle is locked to
the docking structure. 14.Cycle for an automatic cycle storage system according to any one of
claims 1 to 12, capable of being 10 locked to a dockingéstructure that comprises at least one central

processing unit, g;electical supply. eyt coangeled tofhe cenira pracessing it on g dogking
structure and electrical contacts, sald cycle comprising: an electric power storage device (25), 15
electrical contacts @9t 119211 9ayeapaEbIE bF ebrirg Nt contact with thdelestrieakcontatts & the

docking structurgyvherthescysle-islocked:to saigh dacking strughire,: ap eleetrical-supply sikcuit(24)
connecting 20 th% elecéric %ov,ver storage device %25) i%n the cycle to said electrical contacts (19; 119;
119a) of the cycle theafectrical ssply CirSUit @4y Bf tHie dyete BGingRapahie of thabling e Efctric
power storage deyice {25)<25art the-cyetertorsupphyr poweciethe electricah supply: tircuitofithegocking

structure when the cyle islocked 1o the dacking.strycture. .5 15. Gycle according o glaim 14, in

which the electrical supply circuit (24) of the cycle is capable of 30 enabling only the discharging of the
electric power stoPage Beviee 125)on tHe oyl & (3 thecale cfieBE-SUPb Iy EREGIE of $IE docking structure,

and not the reverse. 12. System according to any one of the previous

claims, in which the docking structure is connected to at

10 least one electric power scurce (50, 54) and comprises at

least one electric power storage device (36; 36, 52), the

electrical supply circuit (32, 53) of the docking structure

being capable of enabling the recharging of the electric

power storage device (3€) on the docking structure by said

15 electric power source when the electric power storage

device on the docking structure reaches a low charge

threshold.

13. Docking structure for an automatic cycle

storage system according to any cne of the previous claims,

20  capable of locking a cycle {(1; 101; 301} that comprises an

electric power storage device, electrical contacts and an

electrical supply circuilt connecting the electric power

storage device to saild electrical contacts, said docking
structure comprising:

25 e at least one central processing unit (31)

capable of selectively authorising the

borrowing of a cycle locked to the docking

structure,

 an electrical supply circuit (32) connected

30 to the central précessing unit (31 of the
docking structure,

2 electrical contacts (34; 134; 134a}) capable

cf coming intc mutual contact with the

respective electrical contacts on a cycle

35 locked to the docking structure, connecting
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the electrical supply circuit of the cycle
t0 The electrical supply circuit (32} of the
docking structure,
characterised in that the electrical supply circuit (31) of
the docking structure 1is capable of being supplied with
electricity by the electric power storage device on the
cycle when the cycle is locked to the docking structure.
14.Cycle for an automatic c¢ycle storage system
according to any one of claims 1 to 12, capable of being
locked to a docking structure that comprises at ieast one
central processing unit, an electrical supply circuit
connected to the central processing unit on the docking

structure and electrical contacts, sald cycle comprising:
# an slectric power storage device (25},

® electrical contacts (1%; 11%; 11%a) capable
of coming into contact with the electrical
contacts on the docking structure when the
cycle is locked to said docking structure,
® an electrical supply cilrcuit (24} connecting
the electric power storage cdevice (25) on
the cycle to said eiectrical contacts (19;
119; 115%a) of the cycle,
the electrical supply circult {24) of the cycle Dbeing
capable of enabling the electric power storage device (23}
on the c¢ycle to supply power to the electrical supply
circult of the docking structure when the cycle is locked
to the docking structure.

15. Cycle according to c¢laim 14, 1in which the
electrical supply circuit {(24) of the cycle is capable of
enabling ecnly the discharging of the electric power storage
device (25) on the cycle to the electrical supply circuit

on the decking structure, and not the reverse.



