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Background art

As is known, in bicycles where an available supply of electricity is required in order
to power applications such as the front light and rear light, generators - commonly
15 referred to as "dynamos" - are used, said generators being essentially alternators
which receive the driving movement from a knurled roller which is arranged so as

make contact, via spring means, with one of the tyres of the bicycle.

In addition to the problems associated with deterioration of the moving parts which
20 reduce the efficiency of the dynamo and cause a bothersome noise, the dynamo
has the major disadvantage that the voltage which is generated is dependent upon

the speed of movement of the bicycle.

In order to overcome the main problems associated with the dynamo, current

25 generator devices which use variable magnetic fields have been developed.

These devices comprise a plurality of curved segments to be fixed to the spokes of

the bicycle wheel, which support, in succession, a plurality of permanent magnets.

30 The fork of the bicycle has fixed thereto, on a corresponding support, a plurality of

pole shoes with associated windings around which an induced current flows, said
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pol e shoes with associ ated w ndi ngs around which an induced current fl ows,
sai d SUBSTI TUTE SHEET (RULE 26) WO 03/084804 PCT/1B03/01292 2 current
bei ng duewbm3bbsopassi ng novenent of the magnets which, becmgBeypaeed from
each other, ‘generate an alternating ekectrical field. The pole shoes are
then connected to electrical accunmulators which allow energy 5 to be
supplied to the applications even when the bicycle is at a standstill. This
sol ution, homg er, also has problens associated in particular with the fact
that ther@IMet PENG; Hﬁttpﬁﬁ?ﬂ?sﬁ'ﬁgt'ﬁe"%r@@%@ then MAgNsts Whirdn tbeirg fBRGed si nce
the curvesh SaRRAher, GeReldie TR IkrRatily ABEFRariaigunt erential Iy spaced on
the 10 spokes. The gnets are noreover not protected since they are
arranged on curved segnents which, being independent conponents on the

tsid t he bicycl l d d d and | gst, bei
cepar at ed 19 Bie: MG i tHEE SonnStibe 15, AR GEar ST rlo™s ipush plow netex
obj gt oftotdeesutieand tha' ¥ePidatibns vERFh theMRERMIst 4 Sanabgyement i oned

drawbacks by providing a rimstructure which elimnates or substantially
reduces 20 the known problens associated with the supply of electricity to

bi cycl es ' curren nerators of the variable.magnetic field type. A
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manner. 25 An additional object is that of providing a structure which

al | ons a qUAYgE sramentsopre jaemselves migpneed ciicwafaieeiplly spaced on the
10 spokes.

The magnets are moreover not protected since they are arranged on curved

segments which, being independent components on the outside of the bicycle

wheel, may be moved, damaged and lost, being separated from the wheel itself.
15

Disclosure of the invention

A main object of the present invention is that of overcoming the abovementioned
drawbacks by providing a rim structure which eliminates or substantially reduces
20 the known problems associated with the supply of electricity to bicycles using

current generators of the variable magnetic field type.

A particular object is that of providing a structure which, when combined with a
suitable current generator, operates in a uniform and silent manner.

25
An additional object is that of providing a structure which allows a large number of

permanent magnets to be used.

A further object of the invention is that of providing a structure which is able to
30 protect the permanent magnets from dirt or accidental damage, preventing any

dislodging or loss of efficiency of the said magnets during use.



A further object of the invention is that of providing a structure which is
able to 30 protect the permanent magnets fromdirt or accidental danage,
prevent i nyoanys4sdd sl odgi ng or | oss of efficiency of the sacd/rsegned2s during
use. .\WO 03/084804 PCT/1B03/01292 3 Adother particular object is that of
providing a structure which is sinple and econom cally advantageous in
that it can be manufactured at a | ow cost using technology of the known
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circumferentially aligned permanent magnets, spacer means being inserted in said
side pocket in order to keep the permanent magnets at predetermined distances
from each other.

15 Owing to this particular configuration it will be possible to use a large number of
permanent magnets and it arrange them in a safe and reliable manner, avoiding

undesirable movement or vibration thereof.

Brief description of the drawings

20
Further features and advantages of the invention will be more clearly understood
in the light of the detailed description of some preferred, but not exclusive
embodiments of a rim structure, a method for the manufacture thereof and a
machine for implementing the method according to the invention, which are
25 illustrated by way of a non-limiting example with the aid of the accompanying
drawing sheets in which:
FIG. 1 shows a side view of a bicycle equipped with a rim having the
structure according to the invention;
FIG. 2 shows a side view of a wheel portion comprising a rim with the
30 structure according to the invention;
FIGS. 3 and 4 show two perspective views of respective enlarged details of

a first example of embodiment of a structure according to the invention;



25 illustrated by way of a non-limting exanple with the aid of the
acconpanying drawi ng sheets in which: FIG 1 shows a side view of a

bi cycl e ewoioppgdod th a rimhaving the structure accordi RgTUBON 92
invention; FIG 2 shows a side view of# a wheel portion conprising a rim
with the 30 structure according to the invention; FIGS. 3 and 4 show two

perspective views of respective enlarged details of a first exanple of
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FIG 12 shows a bl ock di agram of the manufacturing nethod accor
the inverftiG® ambFkRI &d descri ptlon of t he pref erred enbodi nent(s) Wth
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Detailed description of the preferred embodiment(s)

With particular reference to the above mentioned figures, a rim structure is shown

15 according to the invention, denoted in its entirety by the reference number 1.

The rim structure 1 is mounted on a bicycle C equipped with a current generator of

the variable magnetic field type, known per se.

20 The rim 1 comprises a peripherally or circumferentially extending tubular body -
denoted in its entirety by the reference number 2 - from which a pair of opposite

flanges 3 defining a seat 4 for housing a tyre P extends outwards.

According to the invention, the tubular body 2 comprises at least one annular
25 peripheral side pocket 5 which is able to house a plurality of permanent magnets
aligned along a circumference. Moreover, spacer means, denoted overall by the
reference number 7, are envisaged, said spacer means being inserted inside the
side pocket 5 so as to keep the permanent magnets 6 suitably directed and
situated at predetermined distances from each other.
30
When the rim 1 is rotated, the permanent magnets 6 generate a variable electric

field on the windings of corresponding pole shoes - not shown in the drawings and



denoted in its entirety by the reference nunber 2 - fromwhich a pair of
opposite flanges 3 defining a seat 4 for housing a tyre P extends

out war ds.womsos4ddng to the invention, the tubular body 2 eocmpBéxEg92at | east
one annul ar~ 25 peripheral side pockef 5 which is able to house a plurality
of permanent magnets aligned along a circunference. Mreover, spacer neans,
denoted overall by the reference nunber 7, are envisaged, said spacer
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not showrcurnved heofile aiheggidapdcke $3/ 084804 PCT/ 1 B03/ 01292 5 of a type
known per se - facing the permanent magnets 6 and arranged on a

correspondi ng support S fixed to the frame of the bicycle C so as to foll ow

the 5cur vese priplings of thBepsiedghpeskelthbugth ddte shbwdi mothef didengsl areshoes,
al t hough not shown in the drawi ngs, are connected to a voltage rectifier
and st abi¢annectaghiora wpltage rectifier and statilizes cndaviigh 4s in tyraqannecieddp@n
accunul at Whi f.a LV r ably the
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along the entire extension of the tubular body 2. Mreover, the side pocket

5 may have a quadrilateral, for ex | e approxi mately trapezoi dal
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connect edb maynkaves aafuadrifEtaral, for example approximately trapezoidal, cross-section,
with an external annular wall 8 which is substantially flat and perpendicular to the

axis of rotation of the rim 1.

16 The tubular body 2 may have a pair of longitudinal ends 9, 10 facing each other

and connected by means of a pin 11.

The tubular body 2 may comprise a main cavity 12 which extends circumferentially
and inside which the pin 11 may be inserted at the facing ends 9. As an
20 alternative or in addition to the main cavity 12, the tubular body 2 may comprise a
secondary cavity 12' inside which it is possible to insert a second suitably shaped
pin 11'. The secondary cavity 12' may be positioned opposite the side pocket 5.
The pin 11 inserted into the main cavity 12 and the pin 11' inserted into the
secondary cavity 12' have an external surface with a shape matching the internal
25 surface of the corresponding main cavity 12 and secondary cavity 12' and have
dimensions such that they may be inserted inside the latter by means of

interference.

The tubular body 2 may be made of metallic material, such as for example
30 aluminium alloy, or synthetic material, such as for example PVC or another
polymer, or also a composite material, such as a reinforced polymer or carbon

fibres.



The tubul ar body 2 may conprise a main cavity 12 which extends
circunferentially and inside which the pin 11 may be inserted at the
faci ng end® 03/084884 an 20 alternative or in addition to thepeaimBox@edty 12,

t he t.ubul ar "body 2 may conprise a seéondary cavity 12' inside which it is
possible to insert a second suitably shaped pin 11'. The secondary cavity
12' may be positioned opposite the side pocket 5. The pin 11 inserted into
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strip 13 seAts e abla todeceivethe@d seats 14 able to recei ve them 10

10
Suitably the shaped seats 14 may be formed by transverse folds 15 able to
provide an undulating profile.
In greater detail, the base material of the strip 13 may be chosen from among non-
15 magnetic or ferromagnetic materials, or synthetic materials.

In a further preferred example of embodiment, the spacer means 7 may consist of

a plurality of non-magnetic inserts 16 which are for example made of synthetic

material and arranged inside the side pocket 5 alternating with the permanent
20 magnets 6.

The rim structure 1 described above may be advantageously manufactured by

means of a method comprising the following steps.

25 During a first step a), a linear tubular body 2 having a length substantially equal to

the circumferential extension of the rim structure is prepared.

During the following steps b) and c), a plurality of permanent magnets 6 as well as
suitable means 7 for spacing said magnets are prepared.

30
During a fourth step d) the plurality of permanent magnets 6 and the spacer
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a), a linea u aving a length substantially equal to the
circunferential extension of the rimstructure is prepared. During the
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tubul ar body 2 so as to keep the permanent magnets 6 at predeterm ned
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| ongi t udigpaliderorilinudls sibstractiretl y aligned. During a final step f) the
| ongi tudinal ends 9, 10 are joined together so as to provide a continuous

rimstructure 1. 10 The step e) may be performed before or after the step
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permanent magnets 6 and the spacer means 7.

In a first example of embodiment the spacer means 7 may consist of a strip 13 of
laminar material. The latter may be made by means of plastic deformation, for
15 example by means of moulding, so as to provide a plurality of shaped seats 14
with folded edges 15 at predetermined distances from each other for receiving the

permanent magnets 6.

Once the shaped seats 14 have been formed, the permanent magnets 6 may be
20 fixed there by means of an interference fit. Then the strip 13, together with the
permanent magnets 6, may be inserted inside the side pocket 5 substantially
along the entire longitudinal extension of the tubular body 2 and may be cut at the

longitudinal ends 9 of the latter.

25 In a second example of embodiment, the spacer means 7 may consist of non-
magnetic inserts 16. In this case, the permanent magnets 6 may be inserted

inside the side pocket 5 alternating with the non-magnetic inserts 16.

Advantageously, the insertion step d) may be performed after the step e) for
30 bending the tubular body 2. In particular the longitudinal ends 9, 10 may be
moved away from each other transversely, by elastically deforming the tubular
body 2 as shown in FIG. 7, so as to allow access to the side pocket 5 and the



In a first exanple of enbodi nent the spacer neans 7 may consist of a strip
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The machine 17 may also comprise, even though not shown in the drawings,
means for cutting the strip 13 at the longitudinal ends 9 of the tubular body 2,
15 means for bending the tubular body 2, and means for joining together the

longitudinal ends 9 of the tubular body so as to provide a unitary rim structure 1.

In particular, the fixing means 19 may comprise means for deforming the strip 13,
so as to provide a plurality of shaped seats 14 at predetermined distances from
20 each other, and a device 21 for loading permanent magnets 6 into each shaped

seat 14.

Suitably, the machine 17 may comprise a pair of stores 22 for the tubular bodies 2,

before the latter are bent, and a control console 23 for an operator.

25
From that described above, it is obvious that the rim structure according to the
invention achieves the predefined objects and in particular allows the provision of
a large number of permanent magnets and a drastic reduction in the risk of
damage to or deterioration in the properties of the said magnets.

30

The rim structure, the manufacturing method and the machine according to the

invention may be subject to numerous modifications and variations all falling within



10 strip 13, and nmeans 20 for inserting the strip, together with the
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e invention. 5 Although the rin1structure, t he manuf acturing net hod
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described with particular reference to the acconpanying figures, the
reference nunbers used in the description and the clainms are used in order
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1. Arimstructure, in particular for bicycles equipped with a current
generator of the variable nmagnetic field type, conprising a
circunferentially 5 extending tubul a@fgﬁ\ﬁl% (2) fromwhich a pair of
opposite flanges (3) extends outwa define a seat (4) for housing a
tyre, characterized in that said tubular body (2) conprises at |east one
annul ar peripheral side pocket (5) able to house a plurality of
circunferentallly ald irignestltuptr.rrenai're|p'ar”timx‘i;errefcslr bieycles requspmet ve'tb‘aaecurrenians
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rel ative di stances are substantially the sanme along the entire extension
of said oubwmarsily tmdgﬂrqez;a senb (4). foshpusingraotyse coharpgigrized @ ghahsaid tubular
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per pendi gulralityt 6f theumfdrentiilyr Siigidd pedhahbit idgne?d (8), Sivisudad epaesgor di ng
to one or noré of the preceding clains, characterized in that sal d t ubul ar

body (2) Means ¢Agbeiigi msertedds sad amyar sidengockaicl®) dnheiderrta kagimeaided by
Teafy of p%nrﬁ Heﬁt]‘r%bnets (6) at predetermined distances from each other.

2. Structure according to Claim 1, characterized in that said
predetermined relative distances are substantially the same along the entire
extension of said tubular body (2).

15

3. Structure according to Claim 1, characterized in that said side pocket

has a quadrilateral cross-section, with an external side wall (8) arranged in a plane

substantially perpendicular to the axis of rotation of the rim.

20 4. Structure according to one or more of the preceding claims,
characterized in that said tubular body (2) has longitudinal ends (9, 10) facing

each other and connected by means of a pin (11).

5. Structure according to Claim 4, characterized in that said tubular
25 body comprises an annularly extending main cavity (12) inside which said pin (11)

is inserted with interference at said facing ends (9, 10).

6. Structure according to Claim 4, characterized in that said tubular
body (2) comprises a secondary cavity (12') inside which a corresponding pin (11)

30 is inserted with interference at said longitudinal facing ends (9,10).



5. Structure according to Claim4, characterized in that said tubular 25

body conprises an annularly extending main cavity (12) inside which said

pin (11) wosisssested with interference at said faci ng en®sT(1893/@@J2 6.

Structure according to Caim4, charatiterized in that said tubular body

(2) conprises a secondary cavity (12') inside which a corresponding pin (11
30 is inserted with interference at said |ongitudinal facing ends

9,10). WO 03/.084804 PCT/1B03/Q129 17,S t.ur. dj . Claim1,
((:har a)c_t erized/in t!%’i‘{%?da%‘i?ég'é‘ﬂ gom@i?ig‘ (17)0%%?}%2%‘?3'%%&%%%@ %Q?Pgr:om( 13)
whi ch is r%% gs]f&idmééga@ghﬁu@r 4Pk Yhick B indBAed et chiSaEE pRrkeRNent

maghet s ( Structure according to Caim?7, characterized
in that <8)andto whighlid ipermaneiet roageis dPhaks fixadami nar nmaterial and has a
plurality of shaped seats (14) able to receive correspondi ng per manent

magnets (6). 9. Structure according to Claim8, characterized in that the

bases 10 matemgial Gftruzhird fdcotding ISLldis Therrpacteriosd aeiid shel siFRIsRid ¢ or
non-magnetic netallic materials. 10. Structure according to Caim38
char act efmaegiof deforaablenlaminaiemataitabandihagra plirality of spapagpeats (Hb3BIR  rom

anong s [: I i terials which are suitabl
rei n?orggé?géléi\?e gﬁrggcéﬁogng@gﬁﬁ%?ng r%%grgtgi(ﬁ?& characterized in that gai d

shaped seats (14) consist of transverse alternating folds (15) able to

provi de an undulating profile. 20 12,  Structyre according.to aim1l,
charact eri zed% n t RiUCKHPd asERIEKD t%g}?gn( !é) %@fﬁ?ﬁ'éeg iy dhhad i%%/ Rase

nonygragnehhierbNSEEhRI §thiB) (191i€ RnBEE&n HohfBBsfShg ferromagnetic or non-magnetic

metallic materials.

10.  Structure according to Claim 8, characterized in that the base
material of said strip (13) is chosen from among synthetic materials or composite

15 materials which are suitably reinforced.

11.  Structure according to Claim 8, characterized in that said shaped

seats (14) consist of transverse alternating folds (15) able to provide an undulating

profile.
20
12.  Structure according to Claim 1, characterized in that said spacer
means (7) comprise a plurality of non-magnetic inserts (16) which are arranged
inside said side pocket (5), alternating with said permanent magnets (6).
25 13. A method for manufacturing a rim structure according to any one of

the preceding claims, comprising the following steps:
a) preparing a substantially straight tubular body (2) having a length
substantially equal to the circumferential extension of the rim structure;
b) preparing a plurality of permanent magnets (6);
30 c) preparing means (7) for spacing said permanent magnets;



I nside said side pocket (5), alternating with said permanent magnets (6).
25 13. A nmethod for manufacturing a rimstructure according to any one of
t he precediong/osdsas ns, conprising the follow ng steps: a) pPCEaBoi/NgIA
substantially straight tubular body (2 having a length substantially
equal to the circunferential extension of the rimstructure; b) preparing a
plurality of pernanent magnets (6); 30 c) preparing nmeans (7) for spacing
sai d perrranent na ets 3/084804 PCT/ | 03/01%92 12 d% inserti n? sai d
plurality of & %?X%)ﬁ? ralitye§t RGN MRS J6) ANd $3id; thacerss (ke

pocket (Tisi@f 3idd bH@&Hta(V Redwid flbuisr BSdY Q2}<§8Fhs'3€6 ﬂeeﬁrs@?dl%@frmaﬁaeﬂet s

(6) at predeterm ned di sta%ces fromeach other; e) bending said
subst ant |naagrgetst(6)aafgh‘edet¢lmmllnmd dba@yncea)‘rosrmeash Dﬂ’lem;r ovide it with 5 a

Fof ning t oget FoPebag TR gapsianiely SrighahobBEBoby 1808 € i Bl F%in |
contg nUOlaScﬁdLﬂ'&rSfbth{a‘Mr@ édﬁstarﬁi%lly%?h@@ Idl@l@ﬂﬁia%n@i@#@ )M 13,

characterized in that sald bending 0 step e) is perforned after said step

d) for insertifhdoiviicd tpagthen said nla@a@»zcanales)endan@ saP sp@Seto nraile A . 15.

Met hod a characterized in that said bending step e)
S perfo(rz"(rér’lie)'{g'f.’){;akgsolé'g1 Ssql:ill?d 3@2) d) for inserting said pernmanent magnets (6)

15 and said spacer neans (7). 16. Method according to Caim 13,
characterized in that d t of f .l
mater i al whi i s SNERiasorDIasE At raracieReddnabal oKt bendioe
Pl ufl 11y FZ'@@%%%@& saf(ejr‘l;)an@%te‘b’ BARSICHELARY s prtlABREMAdrR ¢6Ch

ot her for rmanent nag
and said spacer means (7)

15. Method according to Claim 13, characterized in that said bending
step e) is performed before said step d) for inserting said permanent magnets (6)

15 and said spacer means (7).

16. Method according to Claim 13, characterized in that said spacer
means consist of a strip (13) of laminar material which is subjected to plastic
deformation so as to provide a plurality of shaped seats (14) at predetermined

20 distances from each other for said permanent magnets.

17.  Method according to Claim 16, characterized in that the permanent
magnets (6) are fixed inside said corresponding shaped seats (14) by means of an

interference fit.

25
18. Method according to Claim 16, characterized in that said strip (13)
with said permanent magnets (6) is inserted inside said side pocket (5)
substantially along the entire longitudinal extension of said tubular body (2) and is
cut at the longitudinal ends (9, 10) of the latter.
30

19. A machine for implementing the method according to one or more of

Claims 13 to 18, characterized in that it comprises means (18) for continuously



17. Method according to Claim16, characterized in that the pernmanent
magnets (6) are fixed inside said correspondi ng shaped seats (14) by neans
of an inverBessnce fit. 25 18. Method accordi ng to d ai mpi®/IBenaeect eri zed
in that said strip (13) wth said peBmanent nmagnets (6) is inserted inside
sai d side pocket (5) substantially along the entire |ongitudinal extension
of said tubular body (2) and is cut at the |longitudinal ends (9, 10) of

the latter. 30 19. hi f | t t hqd i t
or o e JRedDPaAngDs (19) 28 IaeWiara B TS odneans 1a9) " duing: PoplirABYne' ¢ 16)
for contiguigissle ?ﬁt W@g@%‘tsofb‘lﬁgﬂo R&H $tBE3A @ﬂ?ﬁ@anslf?zd eﬁg'f&glné‘eﬁlh i id sglp of

| am nar materi a for f|X|ngapura per ma ent magnet s
(6) onto tegetthest mith (sedd, pmaeerqtzonagrle)tSf omsudes@rtlmagarsamwartrbq»dytoget her

th d t t | dy, of det e d
Fength. UBHEETBIRSLERBR, et tof FHENBE3t S P PR de HanalRBTST Bl 5
tubugar kogylaf @odyrrﬁz;nﬁ?néa?ﬁs RANBERdnG alaid ttubmbarbdwdxandaméaﬁeam Jbiwng
j oi ning together | ongi tudi nal ends (9, 10) of 'said tubular body so as

to provi d@gatheurthedopgwmn@lt eids (Pe10hpf sad tweidAr bedycev e g Pfeyid® & m 19,
char act erdrﬁt%%hﬂ}étﬂ?étl(l%g()ﬁ fixing 10 neans (19) conprise neans (19) for

def or m ng sai rip so as to provide a plurality of shaped seats (14)
at predeterm ned distances fromeach other, and a device (20) for |oading
a permanent rraz%net I\slachlhtgsalccgz%rdelﬁghtoOfClaslr%I qQShc%%ergctgﬁ?éds |n(tha2 said fixing
10 means (19) comprise means (19) for deforming said strip (13) so as to provide a
plurality of shaped seats (14) at predetermined distances from each other, and a
device (20) for loading a permanent magnet (6) inside each of said shaped seats

(14).



