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ELASTODYNAM C ENERGY ACCUMULATOR- REGULATOR OBJECT OF
THE | NVENTI ON The obj ect of the present invention

WO Whg0@ 7140 an el ast odynam c ener gy PCT/EP2006/068962

accunul ator-regul ator, to a mapufacturing procedure
for said el astodynam c energy accumul ator and to

di fferent preferred appllcatlons for the use of said
el ast odygpa r ' -

within t =tTe : 1 A
nmechani cal devices This energy can be accunulated when
there_j e roduci ng device and the
deviggéfgégﬁ?éﬁfﬁfgﬁg%Ngﬁ?ﬁat energy in non-production
states of energy, or when the application or the user

need it BACKGROUND COF THE | NVENTI ON The probl ens that
have Taewalyiscierf shepresant ionentpn aefersvid Iarkaka&tndysrlamle energy

ener has, t he lempf its accu Iat

cut 1 PEr AR RLERE " B ne T APERIERLRhG * plctedure for  said
cost eRfstepinaveit en@igy wbaimpietst shd® dffdtdrR . préf@RESApplications
t he energy produci ng neans currently in existence,

nucl &IrthBowercf sekt elartpdyRamihenargl assue!aeat i ons can

be mentioned, which are responsible for the main

energetic pr oduction of different countries Due to

t hei ThdeBivgnticoné i @Ir‘aftthi@ntr&n(ﬂed:rmiml digsldtof ehergjyraccumulating

greater ,energetic this kin 0 t

st TSV ERE. OpBr SbTgN, cdrhbe HoeimtaRurer apere is an
and skasds WP té G8EUEIRE dRfceMdnl erec%ﬁw’béms Sher &Y supply that
production regi ne This does not adapt to the energy
dermafasTaHf inan@opinduption siatpeief eneray. &r evhiamibe application or the
maxi a QLe (‘ﬂ n| mum consunption in accordance with
human~activity. There are thus trough hours of m ni num
energy consunption such as night-time, when human

gghlsw | scqgwhéf__aﬁ_ég lﬁl‘\al%li{fﬁ(d;)’m and hours of maxi mum

The problems that have always existed with energy are well known, since

energy has the problem of its accumulation in sufficient amounts as to be

later used cost-effectively and when people so desire.

Amongst the energy-producing means currently in existence, nuclear
power stations and thermal power stations can be mentioned, which are
responsible for the main energetic production of different countries. Due
to their design configuration and in order fo obtain a greater energetic
yield, this kind of power station must be in constant operation, that is,
without stop and start-up procedures and with a constant energy
production regime. This does not adapt to the energy demands of a
country in which there are times of maximum or minimum consumption in
accordance with human activity. There are thus trough hours of minimum

energy consumption such as night-time, when human activity is
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day when industrial activity coincides wth heat or
cold waves, for exanple, in which consunption rises

weonsideniabl y There are hydraul i c power stati OPGI/EP2006/068962

whi ch energy is produced by the fall of water stored
in reservoirs. There is the advantage that this energy
is accunulated in the formof water held in a

reservoj:r ef o fl.ow conditions so. ,

ar oo per G Al o5 1 ol o GHagRLPY A PR Biorosuring the
Fur t deymahen iriushesl exetiityotomBidexC aa® dkatnar 86ld Gvaves, for
production b ther neans, it allows punping water

t onaPd@MPHe | COREEPRIRT Hses sansidgrAPvi ng ener gy
accurmul ation in the formof water taken to the header
reservoirs. This procedure does not offer great

ef fi dihenzpre bydrautic pswat stagiass imwhininerergl isakicugeddsy the fall

of excess energy.at tines littl e depand an r.eat .
cner 50 BASGRRH P T PAEThe P e SRl AR rRgTd 7S eneray is
pr oceduli@uBdis® it tashem i WatdriHgs id B rebe&Birt BBd therefore when
scarcity of the water flowin rivers does not allow

car r {PHgCcoitiank Kooplavat it dhan THeptvel megnst dleenkigydragilation.
ener WM ' [ t fr

e’ BHRRDof J1URY SBAT B LS AESAR B, b otver
wi ndhpEaes; 6t ajener atompingAnvmatgs ttovbeise tige ierageoreseproirs, thus

the AoBE e RdTRuGRe SR b eCfTey LAl AR (nahé header
end afsaMibied) THis précResd dbbe nla@bﬁépgfgét effadioy, %2? ivtvﬁﬁgt least

of which is attached to the vanes t gat her °t
powef WMANBedet making Hee fodraxcess enew)yr ot Bmieerdllittle demand and

mechanj r t 0 it t he. ft |s

the. 81t mn0F ekt PiatRARS shhef Saline. S efblayie atso
of t bshestwitrhéimessikeshigh thbesoarditl- poiver Retcgehay at eivers does
Anongst Iﬁhe vertical w gd- power ed generators we can

ment N8haYE CRHY NG SHAR OBPFIAMSI f1 at - vane generator,

whi ch despite having

There is another kind of energy such as wind energy in which the energy
from the wind is transformed into electric energy through wind-powered
generators. Amongst these generators we can name horizontal wind-
powered generators, which are the most widespread. These consist of a
mast on the end of which is arranged the horizontal shaft, one end of
which is attached to the vanes that gather the wind power in order to
transform it into rotational mechanical energy. On the opposite end of the
shaft is the electric generator, both located on the upper end of the mast

that makes up the wind-powered generator.

Amongst the vertical wind-powered generators we can mention the
Darrieus and Giromill flal-vane generator, which despite having
experienced less development have always had good yield results, similar

or in some cases above those of horizontal wind-powered generators,
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experienced | ess devel opnent have al ways had good
yield results, simlar or in sone cases above those of

whorsaetTiel w nd- power ed generat ors, especi al | yPEI/EP2906/068962

wi nd speeds The probl em of wi energy is that energy
i s not produced when there is ho wind or when the w nd
is very strong, in the latter case this is to prevent

dam?%ﬁ@ci&ﬂ?aﬁ?%’@@ﬁ@g%’edyi ch generat es numerous

i mba Ces ‘on ectric network of different
countries due to its use, which is preventing nmass use

of this kipnd of ene . As can be understood, there i ,
curr H?IR[OE’%’? QQW”?CL%é?'&Xd% thet GRESAY &hBPLDT Hgdﬂ’fi‘%ha‘@f@ IS

meanscafthd BE RS WPWiAA BBANY dRRIGEGH thehiagBr BBKEShis is to

us under st and thqt it would be desi ab!e to have
ener gyevant urddraagion rbanscanpdnelis.e whith wopenerates veumerous

cone bt DR St R SRt SRwell’ BF ifebt pb GRS dbe o it use,

managgiEnis bveneighyaps adeef iife kbid ¢ aregyen, a country
or a continent, since the electric networks of
different countries are interconnected and | oca

sol utisopsy woul g JBestHBs SangaaR! Eur%‘f‘?t_or%t gf(égﬁnpiﬁ{etﬁl&ﬂ’ce between

accunmul at'i on” means we ‘can nenti on, :
el ecenecheprachlctiaocuneahat and te dvastionptios tieans atheosof, which

accunul.ating el ectric, epergy in limted nnegr, the

pr obl"%ﬁh@ﬁe! g WHErgpRdy n‘é\tmﬁnfvob’?d stbeacgeﬁif?@et%xéﬁ)’ﬁ energy
and theumBiibh reéasdslbikald Bk apuldsei/Bes W@g?tﬂatett!h% production,
yields are not at all inpressive and sone of their

conpédantirg df &0 grerdy pensunaie’s. wirgdr wolide alp arner rational

accu r i i i ner _
accu%ﬁ@ﬁﬁ?kﬁ??@&%@ﬁ”@ﬁ& ?ﬁ,egt(%ﬁrﬁgarg ro? ﬁontlnent,
for istrgecthar geagicanstwoiiec bhdijienenti soumbdties ans frdatconnected and

mhicg?n?kes,then1ug¥bable f or L dustrial use The use
of v&aGal palufangriould, pe UBTGREFOREPE has been st udi ed
Their energy

Amongst the energy accumulation means we can mention, for example,
electrochemical accumulators or batteries that allow accumuiating electric
energy in a limited manner, the problem being the great amount of space
they take up and the weight of such batteries. Furthermore, their yields
are not at all impressive and some of their components are great

nollutants.

There are mechanical accumulators such as springs in which energy
accumulation is relatively small and the torque both for its charging and

discharging is not constant, which makes them unviable for industrial use.

The use of very large Belleville washers has been studied. Their energy
accumulation is quite limited, since they are based on the elastic effect of

these conical configuration washers, arranged in groups so that the
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accunul ation is quite limted, since they are based on
the elastic effect of these conical configuration

WOR®RO6414 arranged in groups so that theel asti BCHEP®06/068962

t hereof reaches idea! values for their use Finally, we
mention storing energy by neans of nonentum wheel s
that al so have the drawback of the scarce energy they

Sar o ohia0 S8 BRed e ARE Ao BHE iy B 653 e o

mass in which energy is accunul ated as kinetic energy
by the novenent of said wheels. These wheel s supply

t hei FINaW¥r Y7 FRNEAGHFIRINY RBAKN Rinraransnel ato@aerﬁyn"t Weeels that
MoVi BENRSR Wd BllBdR cﬁctﬁé@éa%&éné%qé/eﬂgfgy el it Qen the

OF THE INVENTION It 1s therefore an
i nveapaomthad sachidevices omtpanBeml d@mmfscmmmst insa nge wh@el of

to accu | a a_qgreat unt of .ener n

i ni ﬁﬂ éa%rge fassgin, \f\@@ i eray, x%g]cg@%u ec?ﬁéekmetsc energy by
I nved mvtameatit lopWalchivhe8RE TaYs@ GHEBIE 84N tﬁés&@ﬂetgyt rrough
absorb mechani cal energy at variable torque and t

suppltie MomgnteghasarnviaEt e the Mang Fwss \M%f@ntth@ra@@ﬂmuiator
When; om Ftl oni ng that energy supply will be perforned

at cons ant torque, this neans that the torque remains

at practically constant values in the greatest

POSS| ' hani cal organ This
accuﬁﬁé@%ﬁ*ﬁtﬁ%ﬁ@ﬁﬁﬁﬁahﬁﬁyi' nti on becones an
energetic regulator, since it can accunul ate energy at
times of excess therof and supply it at times of

shorftaigléchenafﬁ@rEo@i1 ) ebiechof ttihe rpffeé&l@nttmaﬁhewa l@ﬁﬂ@@?éfewsal means
corpleli o SELRE B TR BTN BB AL BLERE S} M pgosonavie

munmihumum@pacelal spiral formw th increasing or
decreasi ngcurvature along the length of the spiral and
that is capable of absorbing

It is likewise an object of the invention to allow this energy accumuiation
element to absorb mechanical energy at variable torque and to supply it

at constant torque for an ideal use thereof.

When mentioning that energy supply will be performed at constant torque,
this means that the torque remains at practically constant values in the

greatest possible working area of the mechanical organ.

This accumulator proposed by the invention becomes an energstic
regulator, since it can accumulate energy at times of excess therof and

supply it at times of shortage.

The object of the present invention refers to an elastodynamic energy
accumulator-regulator comprising a sheet that is wound or capable of

being wound in radioidal spiral form with increasing or decreasing
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energy at variable torque and supply a practically
constant torque throughout broad working areas. Said

WO posslsd70n achi eves conpl et e i ndependence of ePET/gP2006/068962

i nput and out put thereof, elastodynarnicaily
regul ati ng the output torque is sheet wound in
radi oi dal spiral form achi eves absorbi ng energy at

var| glpzjvgtt}rgréi&? e ll(eﬁ'éﬂiﬁ"df 'S sB mﬁ%ﬁ@?ﬁ tctgrbsﬁ%)i%?e of absorbing

torque I'n oAl ar eas, ich
mechanéegl asy\amahie:ohmpd;tm ednyd wwblse easprant:cmﬂer genstant torque

SO oL B TSE RIS SheL 0% S5O HIMLRL) L T it
tor Q%%ggghﬁeﬁ&e%f \éﬁé@ pr:ﬁa§ﬁ@| 6utphit ARERGT Weldodyhamically

r adi oi spiral form™has a linearly increasing or

decr wﬂaigwgcme\mﬁm@omumg the length of the spiral,

which is an essential feature in order to achieve this
supply torque at a practically constant torque in

br oamhmosrkémguammrasn Tadioldahispaslefoom seftievds wbaoding energy at
sheets or sheets abl e of b

t gkgng MH{,} ygx | d workin
¢ henkaliatle torueran ¥ingan18)5et HENHEST Prgas iBiae g
wi dt Qk@é%d/v?@cﬁ %%KQ@Stﬁlsaﬁ'%/cﬁémﬁﬁl @ffﬁéﬁ?@mpl@tbwgsbb@ as an

| engt hel d on both ends, that is, with any o
var i ebergy accmui@mrbm mgeqhmmaélenergw ae:lcamubaimaﬁv@ems are

aner By'ra e Bt pbatns g BT BRRR TR R, 27

constant torque can be achieved, and it is therefore
possi ble to achieve nmultiple errbodl ments of the wo

d
sheet hpsheelwoUNg %maaahletwféﬁ%wwuﬁd*ﬂ i Ofdﬁhéplra'ufgrm has a
I am ﬁﬁé ))an(:?é‘atsn‘r?g; or %%SF%S;%%@EME a'%gefﬂé‘le%glﬂ?‘%?%e spiral,

on a po X an rel nf or cenent
achi emésh i gh esbastisldedeirerimatiden toyaciiehe rthlsrmulpist torque at a

ot her terials, although the e of currently known
it o PIASalEPSianSIPEHIE Bro Pt WAKREAFIST s wi th whi ch
a very high degree

The laminate or set of wound sheets or sheets capable of being wound
upon themselves in the manner of a spring has a variable width and/or
thickness and/or reinforcement along its length, held on both ends, that is,
with any of the variables or by combining them all, an elastodynamic
accumulator-regulator that is capable of absorbing energy at a variable
torque and supplying it at a constant torque can be achieved, and it is
therefore possible to achieve muitiple embodiments of the wound sheet in

order to obtain the same function.

The laminate or set of sheets is made of materials based on a polymer
matrix and a fiber reinforcement that achieves high elastic deformability
with respect to other materials, although the use of currently known
materials such as steel or future materiais with which a very high degree

of elasticity may be achieved, must not be ruled out.
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of elasticity nmay be achi eved, nmust not be rul ed
out. Materials that can be considered as npst idea! for

WO Riog/0e4opd | cation are to be found in conmposit ePCT/EP2006/068962

materials fornmed by a m'xturer#gf resins and fi bers,
pl aced in successive layers and with interwoven fibers
in order to achieve greater elasticity of the

rrat e e [ [ t :
e TR AP BRSPSy fon vt
pr ocbeéoudﬂmngsm;)bhim rr&ttemeiaialchrma:Edy antixyrevstyreefns and fibers,

BBl s I e BHBRS o asEe e PR achieve

the yagef eﬁﬁy ol f&ﬁﬁh@%@fér%'lss Tlﬁ’@ée P‘Bﬁipo%h@ rﬁQ!@a‘?‘a‘a‘é Mlst be
of being highly resistant conposite materi al hese

woungursileeviziciadn aehievach i apibllyipgcbemie dudng atha ¢wing process.

exaagbﬁo&ﬁtshftﬁggﬁ% Eg@ls Qg% ;alnwowqfvagg H?%@S@ﬁé@ g?ﬁ);nentlon

connpetedepdkys efassie/diddy, fibeslapamnt/i and araraelémsy, without
t he mechani cal torque for char and di schargi@g,% t he
T

sheefWingsoutiBe 4 & amhethes regf §a'%6hab6ﬁ$t dhfe& g being
munﬁiﬁﬂp%ﬁtﬁmdmwﬁa@@, giechanical Iy connected in

par a In this case both the torque they absorb and
the torque they supply is the sane as that of a si ngle

Sum SPOPR g, S B FEGHANoALE ol Hnplr REmple at

accumisatQb sshEres knﬁiuh@foroﬁfﬁéétﬁ tAaY c&e teh@olP8tin radioidal spiral
advi sabl e, since the energy accunulated is equal to

the BUm 6BNthe refagicadly cefmeatastin AaNiGs-dain {his gosgesfion in
one of, é§1ﬂwespr?e§3th%3’1|cgl'l %r tRald; bﬂﬁadlschar%mg the sheets is

confi gur ation inten per o ,
conf trguswari airtbe damjube fsreibothpshdaeﬁﬂeﬂ'melsg voounicheheets can likewise

appl cation, wound, s ts, or

=hoebs Toagn et odmetie bl Rerala dnr Bin G POy inesioraue they

for mypenBestethd br@eitRey 80HpiyNs RRE abhfl adhAkt bBa sitdie sheet
body but the energy accumulated is equal to the sum of the energy

accumulated in each one of the accumulators.

The latter option may be the most advisable, since the energy
accumulated is equal to the sum of the energy accumulated individually in

each one of the sheets,

Likewise, in the ideal configuration intended to be performed, several
configurations can be set up depending on the application, made up of
more than two wound sheets or sheets capable of being wound in a
radioidal spiral form connected in series and in parallel. That is, all
possible combinations in series or in parallel can be performed since they
are very adequate means of accumulating elastodynamic energy (paraliel}

and peak absorption (series).
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possi bl e conbinations in series or in parallel can be
perfornmed since they are very adequate neans of

wW@ewaed7ad | ng el ast odynami ¢ energy (parallel) PCOEP™a&068962

absorption (series)The manuf ac} uring process for a
wound sheet or a sheet that is capable of being wound
in radioidal spiral formsuch as that shown in the

i nvent. i ' [ i.0 :
o7 s TP R ORBLE R, bl IRLP oot oo copati
f r onvbéiagiwatrel imoiadicitédl ispirabfotihesuatitasr thahapewvofn tHeeinvention

sheet und i.n the shape of a radioidal spring. This
mol d'Si S%@Pf%%d’?f%ﬁa ”@ﬁﬁ Te in approximately 2 mm

steel plate; although any other adequate neasure is

not ruled out, formng a tenplate in which the

| ami Wearefaciorst of thie shiegpén en adeaiate shapeTHads deor e laminate

i nsi f, t ' t 1 hate i f..or e

sor SPEIABERT shiecCiite Aot il fabhy Ty wBGed of o
pol yrefioigat spein@nthitirheld iseparfomeeintntexafige Jhafpsoximately 2
that nake up the ends of the | am nate have been

pr eymsﬁt?e;i W?E‘@r edoliany eier : alg, Fpasyfe dh ot ruled out,
| am Aphend'BBmpiRE il whicrhrYaniRte 'a%g&%qge%rhbglﬁgﬁ%is mold.

whi ch prevents contact wth air and 0SSl
i ncl Uswardg Her esfdenpt ey maie isnfowrd Hie lamhinstebdgplabs the set of

has the .m ssjon of holdin nd_co ctdn he lamnate, .
o ssboep Glatined il sOhibshe drdBTRR N & Ral i AEHCAt fioer
WoungkisRecerhBRITERIeY eRaftd Madtl makanuetias ke rofi the laminate have
arranged in the manufacturing process of the |lam nate

wi t hbeen pravoysinttegiréehwih e 8rst Adesaldhe [peeingle upon itself,
features The first of these is that the surface in

contact with the lamnate is heated to proceed to the

cur i Agvgmoee $sgat thbe aoangesi weichygireversts scomtadt with air and the

olymer .jatri x and fi ber. rei.nforcement forni th
P Hatsiblr s e theo gD B fe oy sk afsg has the
f eat Hiigsibi$ of RAldindaRd dbiipABiind thd fanihatel S ®f Wound sheets or

closes in a circle, becomng a Cw i nder cl osed upon
i t sebihegiadapeable ¥paingwound upon themselves.

Finally, an elastomer is arranged in the manufacturing process of the
laminate with filling functions and which has two special features. The first
of these is that the surface in contact with the laminate is heated to
proceed to the curing process of the composite materials with a polymer
matrix and fiber reinforcement forming the laminate or the set of sheets
and the second special feature is that in addition, in its finishing it closes
in a circle, becoming a cylinder closed upon itself and held by the
exiension of the steel plate of the laminate mold, as if it were a great

brace holding the entire assembly, thus preparing it for the curing cycle.

The curing or polymerization cycle is carried out by subjecting the

laminate or set of sheets to temperatures of approximately 130°C, a
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extension of the steel plate of the |am nate nold, as
if it were a great brace holding the entire assenbly,

wo bus/opt7eparing it for the curing cycle. The cRCT/RB2006/068962

pol yneri zation cycle is carried out by subjecting the
| am nate or set of sheets to t8en'peratures of
approxi mat el y 1300C, apreferred met hod bei ng by neans

of pad nS| bout_ 5 | ck sheet.s de _of .
Che Bt eT b Belnly BhPita FRAREREIRG B ATRRE 5fom thick
resi stheuts mauétdfathedsameoeztaﬁbmw WEi@ﬁhhé\hﬁ mmé mtgem electrical
tenperature of the conposite material formng t

| am iesigoen saloulied ol REY 1% f@ﬁ‘%d St ﬁ%”‘%ttﬁﬁ‘@efat”f@ of the
asse | am nate in the
shap‘gajg g%dﬁ%?égﬁ% %ﬁ%ggﬁﬁé dd??mg%e .e at the

i Ol spri ng,
equi | i brium point where accunul at ed energy IS zero

s BBEPUREIEPRL (ol BRoPm LB osF ML Gt &spting the

sheefagnih@t Al theCapabke of a bgistithdeaunadialoRl WesHHY, aped at the
spring in a specific shape, being introduced in t he

housewgh!@murﬁetzm@fnwbawe 2GAMRYRSS RETEY inAgEY Qrse pxisacted with

IU?]Se e S }9@ %ﬂj p%%%@%r\?s%e ﬁibﬁ'rﬂiﬂ# ahe"afMindtBSr set of

manufvaqhd rghegtaommsth |ti$atmTe aarbabimeoﬁ%yg pmmdbdar@ wound as a
processes. that c n.SZ‘% usgd and ie out the

use SRHAY BEOREFTEOEESS ?'ﬁgt*%&% ‘&ltP? “’Lﬂ/%" fgghanical
Samtr@ﬁ%}égdnonarrr@ﬁ’g?’éd eﬁ‘ﬁnﬁ@ Rk, awitheahicd ﬁiemélﬁétod’\énamac
characteristics to that of the present invention
DESCRQIM@rtapof THEIrpRAVWNGS hUE perigetly fiisbefipl et e t he
description that is being made and with the object of
aiding towards a better understanding of the features

of tTkisi maanfdcturincabtaekeds metdifethprreusempossmle processes that
speci fi catl on and as an int egbaﬂ@n part thereof is a

o CFAPAGSr AT AORS DRI S PEb 1ot 46 ABeeRher process tat may
repr gsapt 8ehiv & ihansdné Wedd dioeredlifleRRMtd KR hidMet of similar

nat ure
characteristics to that of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to complete the description that is being made and with the object
of aiding towards a better understanding of the features of the invention,
attached to the present specification and as an integral part thereof is a
set of drawings in which the following has been represented with an

illustrative and non-limiting nature:

Figure 1 shows a diagrammatic representation of the sheet wound in the
shape of a radioidal spiral in a simple configuration, wound upon an shatt
that charges and/or supplies (regulates) accumulated energy; and

another shaft that charges and/or supplies the same energy; ie.
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Figure 1 shows a diagrammatic representation of the
sheet wound in the shape of a radioidal spiral in a

wa@pooploet7eponf i gurati on, wound upon an shaft thaPCTYRR20g€868962

and/ or supplies (regul ates) accunul ated energy; and
anot her shaft that charges and! or supplies the sane
energy; i.e.reversible regarding energy flow Figure 2

shows_di f.ferent t. f final springs according to

t he 'fea\llgir%P% r%@?%é'ﬁgﬁﬁl%aﬂ%’% 3.1 to 3 3 show different
types of nechani cal accunulators with one, two, three

of four sheets placed in parallel, Figure 4 shows the o
nost FguERi4 shawe difermshiy e oh ipphaPIgwaseordig fo the radioid
manufget i ng nold for the sheet before being closed
Figure 5 shows the nost characteristic elenents that

i nt eFigemes 3n! the Irehalvabtfereint gypmsockeswchadicehaccumulators with

pl acenent order qof such el epents within the nold.
P upBeeuehdiige Stip et beeh i Bhitelve vi ow of ¢ he
el ements that intervene in the manufacturing nold.

Figure 7 shows a basic diagramof the system )
possFigiure t4 eshanrfe thapgprsle giandicant é%@?’@?égéheﬂr Mahyiamepef the
hydr [ i [ | A 8 shows

the JRTTRLRIHE gk firde DB ConBla Bling B

accunul atorregul ator of the invention in transport

O S R TR bl AL o 0 v
Uni nh%fﬁu‘ﬂé’éth@:@ RP%S P e plbBPent BrI dERich elements within
DESCRI PTI ON PREFERRED ODlI MENT OF THE | NVENTI ON

The #leamgwbtlynam ¢ ener gy accunul at or - regul at or

proposed by theinvention can be seen in diagrammatic
formin Figure | and is fornmed by a sheet ( 1) that is
woundicaire caphbhve afdibgiangmute perspectiadi vewadf #rl elments that

intervene in the manufacturing mold.

Figure 7 shows a basic diagram of the system possibilities when applied

to an energy-generating and hydrogen-producing wind installation.

Figure 8 shows the application of the elastodynamic energy accumulator-

regulator of the invention in transport.

Figure 9 shows the application of the elastodynamic energy accumulator-
regulator of the invention in an Uninterruptible Power Supply (UPS).
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE

INVENTION

The elastodynamic energy accumulator-regulator proposed by the
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formw th increasing or decreasing curvature along the
l ength of the spiral and that is capabl e of absorbing

wep@shy7ad vari abl e torque and supplying a praRCT/ERI00§068962

constant torque in broad workjmg areas. This sheet is
wound upon itself and its inner end is held to the
shaft (2) for chargi ng and/ or discharging the energy

accupybai&d chi bb%errﬁﬁlcﬂa@@hrﬁﬁm g mll?lgutesel dind Ehfosmed by
sheet wound in the shape of a radioidal spi

r
achi em@eamébtfmtng vefwcbgar aepablgaef Beine W%Wfﬁé” sagjoidal Spfrai

supp

o S PP o S B Bl AN of e sl
ener gyd Walumda@tab@ﬂofsad&tcemngmdmgv y.at wsebble, torque and supplytng
contrast to other current a ste

Che. b aregoAlE CABRACH IR T B9 BOTLREHTER (i Shae TS wound
ener k?tf%@[)%tdooﬁ‘s @r’ine?% ¥ h&'&etoV\@ié"%éi‘h@fo@rcr@@ﬂ@ and/or
capa eo_elngvvoun in SE\& formhas a |linea

i ncr dashaging theeenergy iangururaied iy BeapeiviialiseringAg fFﬁféﬂ‘

the spiral, which is an essential feature in order to
achieve this supply torque at a practically constant

t or quRisi ShdutoaGuVD K itg shapawf alvadiollat bpiralubthigles absorbing

forns the radioid obtained in the cur| process can

be seeardyrAtE yarable toravgend $YRplYiag, angl agﬂ“%ﬁi fpchanical
Fi gU{ diade sﬁhp atdhgvdrﬁﬂ'gnérte%sorwtﬁ&% REkd0yRd slesbSical energy
shee capabl e of bei ng wound upon thenselves in the
manneccwohulatispr ispstesi nezeturelyewm«tqat i oantragl éo\/\mit@h current
and/ or C%hl ck ess, and/.or nfor enent. aI

| engt¥CREIE (?ﬁfsi%?sh ‘%n‘?ﬂ%’c tiltfgt 94" t'Rat® nglt'lﬁsqgm'a'%’f constant

the vardableergy ab%r?ﬂﬁibbﬂbﬂgpwhem all an
el ast odynam ¢ accunul ator-regulator that is capabl e of

absorbing energy at a variable torque and supplying it

at a [ t;

ther R S3L shBp U 88 AR oF ¥R RBREk o pirel g hes
the tvosunt) meﬁsmgmoﬁéereasmmtuMaamre Imdaorg;aﬂm Iength of the spiral,
function. Fi cumul aﬁ

Wi t hw@u%‘hgfgéj fe%g%nﬁi%régﬁﬁgéz? tor}ggrh% ach:eve 2%is supply

practically constant torque in broad working areas. Two of the multiple

{orque at a
forms the radioid obtained in the curing process can be seen in Figure 2.

These figures, although mostly Figure 1, show the laminate or set of
wound sheets or sheets capable of being wound vpon themselves in the
manner of a spring since they adopt a variable width and/or thickness
and/or reinforcement along their length, held on both ends, that is, that
with any of the variables or by combining them all an elastodynamic
accumulator-regulator that is capable of absorbing energy at a variable
torgue and supplying it at a constant torque can be achieved, and it is
therefore possible to achieve multiple embodiments of the wound sheet in

order to obtain the same function.
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(2) for input and/or output of the charge and/or
di scharge novenent of the accunul ator and an outer

waekaB6478 for output and/or input, on the fi nBCT/EBP2H06668962

the spring. Figure 3.2 shows accunul ator fornmed by
two parallel sheets placed upon the sane shaft (2) and
therefore having two outer output shafts (3) and {3'),

the ﬁ‘%‘u?@'?) JP%hB\Qs'af‘rr%@hém@éﬁ&c@;rﬁt&l@@r%nﬂ??ds'h%ﬂgeﬁﬁ inner shaft

spira Figure 3 ows an arrangenment of four sheets
j oi &Y fopdamput aidigl euiptipwf th@@/ﬂ@rga)@ﬂgtqr Cbﬁ%ﬁétfg@ Zwoment of

S TR g PR A Ay o e

for n@h@@mﬁ@mgsheet arrangenent s achi eve i ncreasi ng
both the charge torque and the discharge torque of the
accunul ator in proportion to the nunber of sheets

Fi gui&@gﬁél 32 %h%% 8n ‘Hc@ggﬁfﬁ@ﬁ kGl bl G ?&%ﬁelt Ysets placed

essent’ necessary elenents in o 0 achieve
t he mamftla&;t;anim@aﬁ thewsl hierefbies hehiegttvwolmtemputput shafts (3)

adequat ormthe e as odynam c .

coutiaf 48 P splrpLteifo il Hase pgioubla dowlonment spirl

| am nate nold (4) defining the outer shape of the

sheet wound in the shape of a radioidal spring is used

as aFiguse t3. Aghpuinen aargarpest phfoursshrats deimed wren a single

exarTF'I Tt a%d?o&mtgﬁut{rﬁiaﬂ ?F%Zanm g:ﬁ.lf?lp[l ?ﬁc?/or Lrgfumsﬂgfté (3), (3'),

t h| S(319ladd (FOWtadsare be duhsi deasd as tfm smitals wiEtffomm&me
lam nate (5) itself or the set of sheets perforned
with conposite materials of a polynmer matrix and fi ber

rei NrREEE SRRkt alRfgehfdrts ddhfdveRifedling hﬁ)tl@"’[ﬁé éﬁar@@etorque

| am nat e have been previously integrated with

firsand ahasinanhafg&etqraue whttlee @sowmitaien in, wwa&mﬁ%@g number
(6) ﬁ en arranged which prevents contact with air

and Phe §S| ble inclusion thereof within the

mat er i aI . This bag (6) also has

Figures 4, 5 and 6 diagrammatically represent the essential and
necessary elements in order to achieve the manufacturing process of this

sheet that will adequately form the elastodynamic accumulator-regulator.

In order to achieve this, a laminate mold (4) defining the outer shape of
the sheet wound in the shape of a radioidal spring is used as a starting
point. This mold (4) is performed for example in approximately 2 mm steel
plate, forming a template in which the laminate adopts the shape of this

moild.

Towards the inside of the mold is found the laminate (5) itself or the set of
sheets performed with composite materials of a polymer matrix and fiber
reinforcement. The shafts that make up the ends of the laminate have

been previously integrated with the first turns of the laminate upon itself.
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the m ssion of hol ding and conpacting the | am nate or
set of wound sheets or sheets capabl e of bei ng wound

W@ pwsos4Tensel ves Finally, an elastoner (7) i s BCT/EPPEE068962

in the manufacturing process g the lam nate with
filling functions and which haS two special features.
The first of these is that the surface in contact with

t he I | [ . ri . ,
pr oceg\gclI 0 Wﬁéﬁc@ﬁ%gﬁ?ﬁ %rr%n 882?@[:6\& 4‘%9%?‘%503‘%%‘%" with air and
mat r the ands:biebmblusmmﬁmreemwnhmf tbfenhwrmgartdme"rhanﬁ;a;@_t(@) also has

the set of shee nd the second.s feature
hot T cgosip8 ot RPERIt G Caneaeund e Temieie o e chewound

showghidrstrehBbAN AN bbéihg Wcﬁm‘ﬂj PRGNS
cylinder closed upon itself and held by the extension

of the steel plate (4) of the lam nate nold, such as

o FEReo R BRI Bt B, BN ARRATRRKps of tho
pol yrehinaad with fitngl fendtioreadrid @dmafasbwoss{mmwmmrémq he first
| am nate or set of sheets to tenperatures o

appr Bkithegeels thaidahe Sarfﬁ%ff%r%aa%wﬁadhse.aﬁ@nw [fehfgted to
Of PR BRI THbBEsT hOEEIMPASR HdiBfals wiftPa olymer

ck sheets t he same el astoner
haveniatgx eedt fitem relrécltce'mmit f@mangtthadammeae cul theeﬂatim‘ sheets

order to reach the ¢ er a C

oo epndiing SEfthd Soedit AR FRE ALt Mlish BECAPBR IS circte,
Wi | e YesVHOwrt rether 9|@uc\h§wuﬁa€lgur@ aeBedARhGr 4 @gnﬁd@ closed
conp03|te products. Once the lamnate is cured t

ent i HEORESENBNG held @wéh%@xf%%@i ihecptepleplptentdn &f dhe faminate
the ﬁﬁ@zﬁ) s Q‘s‘?tJ F@ﬂ B}ng‘é} %'?Ige ehtife %Esérlﬂﬁly, thus

equi r'i um poi nt gectim rgy 1s zer
Oncepmtaragtieibr Wd hummg syddape and V\,hen placed inits
use position, the lanm nate or set of wound sheets or
sheets that are capabl e of being wound are wound as a

The curing or polymerization cycle is carried out by subjecting the
laminate or set of sheets to temperatures of approximately 130°C, a
preferred method being by means of pads (not shown in the Figures)
consisting in about 5 mm thick sheets made of the same elastomer which
have inside them electrical resistances calculated in order to reach the
curing temperature of the composite material forming the laminate. The
curing temperature will vary with the products used in manufacturing the

composite products.

Once the laminate is cured the entire assembly is opened, extracting the
laminate in the shape of a distended radioidal spring, ie. at the
equilibrium point where accumulated energy is zero. Once extracted with
this shape and when placed in its use position, the laminate or set of
wound sheets or sheets that are capable of being wound are wound as a

spring in a specific shape, being introduced in the housing or mechanical
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spring in a specific shape, being introduced in the
housi ng or nechani caltransm ssion arranged for its

W@g@s/0nd7th whi ch the el ast odynam ¢ accunul at or POF/EP1966/068962

invention is thus perfectly figished. Figure 6 is an
exanpl e of the typical applicé ion of the
el ast odynam c energy accunul ator of the invention, in

whi ¢ icati i . akrranged ne. dgvi c .
tr an@?@%sﬁg@?‘t hégfr']%(é%j i%rr (’)t% atuig'gha{"ﬁﬁo%r@nt ﬁ]en ‘?’ﬁ?tgdynam'c
caseaecmulazondfahe fhehtiodé&vihte geaecbeénisabown, but it

coul d al so have been perfornmed with a vertical shaft
generator such as those al ready nentioned above in the

speciid c@ld W anRShpChHi He Ypitdl Ao WERE Yelastodynamic
?j’%ﬁrﬂ:c I shaft

generdator is sinpler than current zont a
wi ndepengyraduganatoatditise irniemtient mewhishdamilicktionl(§) isasreanged

oSk e L R BB R et 1 i

genegadd ROhARANBaloth4ait et Bysbenss @eear, dndt touldhaiso have
state of the art. Rotational mechanical novenment is

t r anBRER tRATTATAESUYRNt hevarb@R! Moyt penRiAi guch as those already
di ffﬁ{e‘ﬁ[ﬁbhéc'i a%b@é'?rp%eaoé{adgg&iﬁgaftigﬁf ential group (10)

whi ch on ‘one side spre I'ts novenent towards an
asynchronous nultiplier and generator ( 1 1) and on

ol as oty RUAID Bel WhHrEETey SRRy ATo )< anpieg Ten current

| nVeRbiiAthta ERRATE WikdRoRersl gbhbRitdied sficenthkheead will only have
asynchronous nul tiplier and generator 11) towards

t he Davemandt WBRKMESIE) aigrvaNvetoWRKISc dirli Rashsingépad of the
adv ﬁﬂtﬁfeirtﬁ?eﬁ%rgt% ﬁ’l&j%%r&ggﬂic %rdrgtgﬁ gwe%ﬁgcéfgc@{r%’egwgrsystems

uni t ener gy generat e not pr

t o t hecwmdettoithalstatetoMitkaits not wasted but is instead
transforned into a conbustible el enment that can be
subsequently used in order to generate electric

ener Batiiel Shesi oy amoGe Pt a8 &raysthitBY (edugd thBemast (9)
invention can elastically
towards a differential element or a differential group (10) which on one
side spreads its movement towards an asynchronous multiplier and
generator (11) and on the other end of the differential group towards the

elastodynamic energy storage system (12) of the invention.

Energy can be distributed from the asynchronous multiplier and generator
(11) towards the outer network (13) when network conditions so advise,
or towards a hydrogen generating electrolyzer unit (14) in which energy
generated and not provided to the electrical network is not wasted but is
instead transformed into a combustible element that can be subsequently

used in order to generate electric energy.

The elastodynamic storage system (12) of the invention can elastically

store energy thanks to the differential unit or it can provide energy at
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store energy thanks to the differentia! unit or it can
provi de energy attines of wi nd shortage, the

waledoBes4emt i a! unit being therefore responsi bl ePEE/ERI0D6/068962

times for managi ng the chargi ng and di schargi ng of the
el ast odynam c storage system 6 12) in a fully
automati ¢ manner The system descri bed woul d al so be

appr gpr.i o I o.0f i ; iple. i i i
oo SRRkl FAOLAET vl AP EEREROLS, Mbgaice
El ectlf tivads! fpr comaeiietheacthrymgudrat didchbejimpof ther @aytodynamic

consi dered as charge, just gs the electrolyzers or
ovenS ORISR TaeAst R Tt EmaE A roment um wheel s
wi th direct nechanical connection, i e before the

generator, using the accunulator to accelerate the .
wheel hesystenaderoilpd whllisl &lso et appropdaienaether of its multiple

i st ARy Pl S SoBHRL TRl OB PP i gt
t hey Ersaridesiyasnhattcaisarahredudatedpieing dhergbpeenkiickdd as charge,
case, energy, production woul d be consuned for

genelust i 3y thy d?'8GERIYZSNEI Bh V&R H‘gﬂ g%e!areae.g%qkﬂ There are also
tran érﬁgmt QMRS WP RSBt FRECHH Rl | &}Hde%ﬁoﬁ,e@%?trb%gore the

The el astodynam c energy accumnul ator-regul ator o
i nvegenentaonniagtibd dacusaidtes tavacteletade the sheesmass, although

suitg_@l e faqr absorbi a??@ud n sttresses that wou!d be
pr odtite & B3} EGPENE® CHUEYEYhi ch are so damagi ng

to the w nd-powered generators, since these energy
pul ses or peaks woul d be derived to the el astodynam c

acculisa\sitemeglap sobrassthenpipblems &F diFirapinadipelectric network
perfﬁgm %{'rﬁjysagfr%\};sy g.rfﬁ '&mg?%alrears @fr?lﬁétiﬁgﬂ%imlﬁnce in

subsequen I scharge these towards
genethad oase ehergyl rstiodyorawnaidale nondwabhed farigesidretgrhndrogen,

o1 op BRI 65 it Gt ECRBRFA el GUjPe qug ditrbuton

capapiger transformng kinetic energy fromthe wind
into

The elastodynamic energy accumulator-regulator of the invention
connected in series with the rotor is suitable for absorbing sudden
stresses that would be produced by extreme wind bursts, which are so
damaging to the wind-powered generators, since these energy pulses or
peaks would be derived to the elastodynamic accumulator-regulator/s in
parallel which would perfectly absorb the remaining smaller peaks and
would subsequently slowly discharge these towards the generator, the

elastodynamic accumulator thus becoming an energy regulator.

The wind-powered generator proposed by the invention comprises
- A device (8) capable of fransforming kinetic energy from the wind into
rotational movement or windmill torque.

- mechanical transmission element or conical unit and transmission
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rotational nmovenment or windml| torque. - nechanical
transm ssion el enent or conical unit and

W@ e@Boed7$6i oncabl es and pul l eys or a sem - di r eB€BEP2006/068962

cardan (9) for transmtting sajLd rotational novenent -
a mechanical differential elenment or a differenti al
unit ( 10). - an el astodynam c energy

accu of,- r : i Si a,sheet - .
ecumhaL Syl SR 8 f 4RGP SRS g
spi r atafi@ranmdvdmnméntcr easi ng or decreasing curvature

along the |l ength of the iral and that is ca | e of

absor bithigeeRerigy! fﬁ%ew’?fi%re@%?f aghierenpal wgﬂ%)

practi I ; byl 1 ' I 7 i
Gener atar U SIATIAE B D, Pl RaIARCLaoRLF2F comfrsing 2
mechaimatd]!) Hradrigywauntdworetapabld of eeisggyountl ini radigidalenigl form

e cr oy e audotea e el Ra it BT SBhal ana
st at ;e0f ist bapable Sheamebiagi eabrgyi &t eveniblal p&t earentsupply a

or differential unit (10) has several operating
possPEAiFglYeconsidmgRRin Wiread twsking|are@$ -ng can be

mentio = i [ [

ot ehaP e R R P o e e P el eneroy
t r anstoehciiy: éhergwi nd power into electric power and

anot her one for el astodynam c storage of the energy -

Addi ng up the power of the input and output shafts of

the gl mﬂ%mﬁhcg@@ﬁeé@y hae QHad adpevdce@ith ahierarkdhgement that
order to support the output power towards the output

shaf ts dlearly advyisTegeeuyoyRIchareNt avstemsrigyhe stade of 8w aitc
energy - Direct transferal of power fromthe
el ast odynam c energy accunul atorregul ator towards the

out plihe hatitadicsl diffarsftial edergemtesh difiecartiat naitgl 0) ez several

electric s : . :
op@ratiﬁg%ro%lbmnes amongst which the following can be mentioned:

- spreading the power of the differential input shaft between two output
shafts, one of them for transforming the wind power into electric power
and another one for elastodynamic storage of the energy.

- Adding up the power of the input and output shafts of the
elastodynamic energy accumulator-regulator in order to support the
output power towards the output shaft for fransforming mechanical energy
into electric energy.

- Direct transferal of power from the elastodynamic energy accumutator-
regulator towards the output shaft for transforming mechanical energy into
electric energy.

- Power transferal between the elastodynamic energy accumulator-
regulator and the differential input shaft capable of starting the wind-

powered generator movement with stored energy.
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- Power transferal between the el astodynam c energy
accunul atorregul ator and the differential input shaft

W@ apabbe1of starting the wi ndpowered gener at or PGIDERI0B61068962

with stored energyFigure 8 shg%rs an operation diagram
for the el astodynam c energy cunpu! at or -regu! at or of
the invention It can thus be a vehicle provided with a

f uel 1 t en_f oper.ati on
yar SR (aoatiban SBRBR, MY REE Far e SESBhk e eneray
genea@ilﬁﬁuietc&q’egukz’z@rkefrme ihhattiomvesat lieuebecd KiBicle provided

nmot or \Mg t he el ast odynani ¢ accumul at or of

t he wﬁvéhfq%ﬁa'a*i 5} @aﬁ@ﬁﬂé@ rea@w@r apeliakpy, hydrogen that
accu I 4ileS [

var | iR thecniol BAREN [ i bpRoRS LIRS Blieray that moves

di f f éveeptecic amitor ((2'0) tct Métich $he |aﬁ®$t0§}yn&ma¢sm¢umdlat&f of the

roveraraiar () bbhpbark Siekbs s e etidh miansmited to

feCON‘@afYCdMﬁﬂ[]oﬁélwwﬁﬂalﬂ@Wahbmls@cﬁn c{1®)b¥nd from here to the
el ast odynam c ener nmechani ca! torque absorbed Ei?) Th
e

t he diffeteniishtuwnt ( |$a§y§tfmllhé§argwﬁﬁ devim ¥desisy

tot t

hgs gﬁe@rﬁ&\éﬁ% Cérr]ﬂg()a/ttg!&? rré;\%'f@B e@liﬁdirﬁgbﬁgnew fAnsmission
c onpang nésoveny otheeds|blvizrgedawn Eh;egueblc@ Bhelsstodynamic energy or

CCuTEAPOPLUILR BP=aP=0 Y IPRAERVTGI P

Uni nterruptible Power Supply systenms such as for
exanple in applications for hospitals, autonated
bui |thsgssvstaran§|a@rtgr¢@t waslveetagesc duphite the simplicity of the

accumy %tfﬁ-ﬁﬂ%ﬁ%@rwﬁi has dtafié r}ga%fnn%s‘f@rﬂtdd?g%ﬁ/ and the

el ec? in'a certaln

V\Ath@cmqpbaeymtg isutljet thdreinpower cuts or mcro-cuts that
occur when the main network fails and the auxiliary
generator system has to take over, since power input

and gt pitg %rh%m%o%el%a%bﬁ SMARP ARGy HaraB &Gy GAd&imulator-

t hrough the el astodynam c
regulator of the invention in Uninterruptible Power Supply systems such

as for example in applications for hospitals, automated buildings,

transport networks, etc.

This accumulator-regulator allows guaranteeing continuous electric
supply within a certain time frame, i.e. without being subject to power cuts
or micro-cuts that occur when the main network fails and the auxiliary
generator system has to take over, since power input and output are
completely independent from each other through the elastodynamic

regulation of the accumulator itself,

Figure 9 shows how the electric network is connected to the motor (22)
that is connected to the elastodynamic accumulator (24) the accumulated

energy of which will continue to be supplied in a constant manner when
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regul ati on of the accunulator itself. Figure 9 shows
how the electric network is connected to the notor

W@ 200p/06418¢ i s connected to the el astodynam ¢ PCI/EP2006/068962

accunul ator (24) the accunul atgd energy of which wll
continue to be supplied in a dbnstant manner whent he
networ k connection fails. The accunul ator output is

di t .

(25 e R ERab AR RIS TG RECEhElitBt cHRERES b frepyiguaras
bui | tﬁ%{l@O\l\}Eﬁ Ehﬁeu_@%&nbr O@er&erﬁﬁs\qﬂg) poMEh faflaéadadu)lf @en@ﬂﬁl e the
accunul ator that is at. rogqramred charge | evel wi

cont PIFGE'G %O‘H%'i/ fﬁ‘?\%g%ﬁﬁgdﬂgk%_%’?ﬁjo 'y _ t‘@?f%ﬁ?ci}""?fdJﬁ&‘l“ev the
for LB miiah¢H Mt W bPAUroBFAAMEHTEAGY IV hiRTcORBMEE to move
cut, until it 1s conpletely discharged.. The system

can te genpladrrened thattdupgty aowel ifar frepbwikling ydthent producing

based f batteries., (,23) that I th t
035 Sl B e S B R e VAR 5, o
periods. The el astodynam c energy

accunul ator-regul ator of the invention achi eves that

t her éNESYRED GRErO GRMPlengnied il a8 @ypiliart BowResystem based
budi B fuINb3HEREH BY)IhaE weRlly RENBIORRIN (92) when the electric
ni ght-time el'ectric’energy at a nuc ower ' ener gy cost

and natwakse iinwErugéechrfoaulingi aeyiodendrtet arlagpdymamioy energy
means of a ?orrbus ion%rgggi.ne I ot hersCLtﬁll\/@ 1 - An ¢
ei asPEHRFHY-TERH N SIEeP-ebgReR 0P USRS 4p pgwer cu
a shpethetftiter SupppURdhebupapabl e of being wound in

radi oi dal spiral formw th increasing or decreasing
curvature aiong the length of the spiral and that is

capa | er I abl et or
uppl e Sie BRRIGh P 30 el K R SRR sy ot 2
ar eamuzh- lowereenasigedymstmacd es T g¥so include an auxiliary generator
accunul at or -r equl at or accor di n% to claim1,

char 8¢¥8M D g aansi & camIieN AP PUeiRdund or

capabl e of being wound in radioidal spiral formhas a
linearly increasing or decreasing curvature



10

15

20

25

30

along the length of the spiral. 3 - An eiastodynam c
ener gy accunul ator-regul ator according to clains 1 and

wWQ2o08Me47akt eri zed in that the | anmi nate or set PET/BPINE6/668962

that are capabl e of being vvoung upon thenselves in the
manner of a spring have vari abPe thi ckness and/ or
wi dth and/or reinforcenent along their length, held at

its ends 4 - An ei ast odynam &! g\q@rg‘gy

accumul at or-regul at or accord claims 1 to 3,
characterized in that the lam nate or set of sheets
are made of conposite materials with a polynmer matrix

| 0 .
and i bRP SBFAFYIABIFRRICTOS acouMpETBaYALI Crapiiigy @ sheet
accumy; ak _C\Kfmﬁdr?c_gl&r agfab?é:%?rtfaiﬁk% wurkd fH WE&dibidaP shiral form with
characterized in that it is nmade up of at l[east two
sheetsradsiitg ar deapasthdorurvaipab ladongf theeiengthwoluting spiral and that
radi gi dal iral _form nechanical connect ed | .
cori Buchatibl oarBiikamiongt valehl GONR GHT supy wracticaly
t or qeensrask BN i hoad visrRigbigabéy constant torque in
broad working areas 6 - An ei astodynam c energy

accumrul ator-regul ator according to clainms 1 to 4 ,
charactger| ' [ ; .
hocts Aharobhenlabnbley ScflifRa; Shubler S2EhIhE%o caim 1.
r adi chatattesipedah tHairthe sheethtaai savbynd onoaedbdd of heing wound in
par a‘l?lé{sl., lcaga%i of habsorlbi na ener %g at variable

t or giREAHA" Ship |§1"Wg 451 3/ G&3 K dINE a8 e RE AgFTasINg curvature
pr achiopdlthy IGRA8 bRMHe §MFAUe in broad working areas. 7

- An el astodynam c energy accumnul at or-regul at or

according to clainms 1 to 4, characterized in that it

is d re. t .

capanr b Pt G ARy Seck et B Rl SeSBHG % caims 1
connasd @d charasesrizesd iandat thepamaldielor seapabivestotthat are capable
o eSS s HRSaog 3 Boblalete varvie
8. - ﬁfklﬁie@%tﬁﬁy&ﬂmd%lﬁﬂﬁkﬁ%ﬁ?&HMe% QlorgeBkIrdéMth, held at its

according to clains
ends.

4.- An elastodynamic energy accumulator-reguiator according to claims 1
to 3, characterized in that the laminate or set of sheets are made of

composite materials with a polymer matrix and fiber reinforcement.

5.- An elastodynamic energy accumulator-regulator according to claims 1
to 4, characterized in that it is made up of at least two sheets that are
wound or capable of being wound in radioidal spiral form, mechanically
connected in series, capable of absorbing energy at high variable torque

and supplying a practically constant torque in broad working areas.

6.- An elastodynamic energy accumulator-regulator according to claims 1

to 4, characterized in that it is made up of at least two sheets that are
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to 7, characterized in that it is capable of being
i ncorporated to energy production devices by neans of

wW@ploe41ad t hr ough a nechani cal differential deRCTEP2006/068962

whi ch aut omat i caHy regulateshghastodynanic ener gy
supply or accunul ation. 9 - uf acturing procedure of
a lamnate or a set of sheets that are wound or

| f_bei . | - di oi d |
ggfﬁ%ﬁé‘gﬁr‘?gj‘s‘{%‘%\% %%F@%“ﬁgeﬁs *’%g?logé%f?sspg%érfq?rg'}nprhg{%hamcany
i Nt benisduage irohamlienGapabil ofsghgorbing dridhgpatealiebié herque and

| am nate or set of sheets made of conposite materials
in cBWRRIKNGVE R0t REQUNS Prensigvralguasicalleopsiagt torque in broad

incI%Mg%gréxg)squum bag that hol ds or conpacts the
| am nate and prevents contact with air - inclusion

inside the assenbly of a filiing elastonmer which is

heated pon j.t t act rface with the | am nate.an .
the. Lad b el SREhEE brat AT BRaraGustl #2bEiRg o claims 1
A menuf acharacigizRd ot ekt ieisk @ada Uppoi make titdn 8w ehedls that are
sheets that arewound or capabl e of bei ng wound upon

t hen¥8HECraeanabie@f Siedng wepnong radiidali siral doren.afanngsted in
k e . t m &
char achar Lzgd, Pgr%i%%aﬁaﬁlﬁg{%w?lhgt%?@y%fgart?éc/}:)ilgﬁme and

of approxi mate ace
cont auppiwingha praetitaliy catstarit torqud imdnoddebukinggreas.
procedure for a lam nate or a set of sheets that are

wound or capabl e of being wound upon thensel ves as a

radi gi-gd efRtddVBhaRG6 @hdididadurtiliatoRr8gulahf’ REbRIihg &8 claims 1
in that the pol'ynerization tenperature reached is

abouto T3chararterizeaninetiei dyisr eqjialde o hefng indoseerséed to energy
ener BocrAssseRvRad 1S GARAN CoPT ALY HRUIRC"SY rifohanical

tinme ort’dge cha érize
differential device which automatically regulates elastodynamic energy

supply or accumulation.

9.- Manufacturing procedure of a laminate or a set of sheets that are
wound or capable of being wound upon themselves as a radioidal spring

comprising:

- arranging a mold of the laminate in the shape of a radioidal spiral

- introducing the laminate or set of sheets made of composite materials
in contact with the inside surface of the mold

- including a vacuum bag that holds or compacts the laminate and
prevents contact with air

- inclusion inside the assembly of a filling elastomer which is heated on
its contact surface with the laminate and the end of which is finished in a

closed circle.

10.- A manufacturing procedure for a laminate or a set of sheets that are
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el astodynantcal | y accunul ates energy with an
ei ast odynam c energy accunul ator-regul at or accordi ng

w0 008led7ms 1to 8 13 - An energy regul at or charBCT/BP102€ 058962

in that it includes at |east %ﬁo ei ast odynam c energy
accumul ator-regul ators accordifng to clains 1 to 8
arranged in series 14.- An energy regul ator

Charﬁggﬁﬁ'cﬁ%pa@é Qiaﬁe:hé acf@?én ‘me+ %s ta CoardéosHaE spring

ei as ynam € "ener gy regu ors
to chatorging to cimr Qangamctmzz@dr @l thedt thé. heaNerrsep@:y_iuced by
regul at or characteri | eas

Lvo BISRGE Gt sento ok gy e COntinstlsy Bk gt Biegeg n contact with

accof{li Behikecl @ims 1 to 8 arranged and/or combined in
series and in parallel 16 - A w nd-powered generat or
conprising. - a device capable of transform ng kinetic

et 14 DS i 54 PIRGAR Y it v

sai dwobahdtdrapablyebeEint vesurd opon tiedmedives as @radioidal spring
mechani cal differential elenment or a differential

uni t 2CCOTdNYLICAdRITHY netAECIERERE YN H1 dReIPRDGIETZEYaN demperature

CO”DFdéa%h@g ,ga%g{em@o@t i's wound or capable of being
wound 1 n radiol spiral formwth increasing or

decreasi ng curvature al ong the length of the spiral

and i s _capabl e ener at varia
For quedhiBeSRRPoti=er.BA Bhra Dl TRIpEE sl ARl oapable of
br oagy MEIikigN Gerdrg RS at - tithe@ENST adHirtRjeC NEHHrac@pabd € ivf that it
transforim ng the hechanical energy into electric

ener gigstadynamicaliyngcpomelades gursgatwith st rlastagyramic energy

cl ai tglaé:hanl cal

di ffﬁéﬁpplgfweg%ﬁcﬁf ﬁgﬂ%ﬁggg {an&]grqot ational torque
13.- An energy regulator characterized in that it includes at least two
elastodynamic energy accumulator-regulators according to claims 1 to 8

arranged in series.

t4.- An energy regulator characterized in that it includes at least two
elastodynamic energy accumulator-regulators according fo claims 1 to 8

arranged in parallel.

15.- An energy regulator characterized in that it includes at least two
elastodynamic energy accumulator-regulators according o claims 1 to 8
arranged and/or combined in series and in parallel.

16.- A wind-powered generator comprising:

- a device capable of transforming kinetic energy from the wind into

rotational movement or windmill torque,
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both to the electric generator elenent and to the
el ast odynam c energy accunul ator-regulator. 18 - A

waredoponer ed generator according to cl ai m 16, PCT/EP2006/068962

characterized in that it is (r:r?gable of transmitting
novenent fromthe el astodynantc energy
accunul ator-regul ator to the electric generator by

Uhrougit [EenaRIPE Y ERREEE, St SRETHLRisB el BEhBlbnt or o
genecatioal wdgording to claim 16, characterized in that

the el astod nam ¢ ner ccC | at o e IatQ
conpr i SLEEETERGE I REMPLSIRIY 0B WaBEBHE WTikbei ng
wound idh pshitGddRimie Perety fé&dﬂﬂl&lét‘@)rJrél@Egﬁ}?'é&n@rrs:ng a sheet
decreasing curvature allog the length of the spira
@

and thedtisiwogagpab| eapsh draing gveurat ¢y ragioida @tmaé form with

br oAl e RTg Sttt PiAghE R {8 BHBBL AL PR na thar
accolsdtdrghblo of bBédiﬂbilr@ esdrgly attvarinbedtorqud bad stpply a practically
el ast odynam ¢ ener gy accunul ator-regul ator conprises a

sheefoRHaHt ﬁonga)wh%roaﬁ Wo{5R91 &€8%. bei ng wound in

radi qi t Weag

decr eag%lrﬁ;gﬁgtdr@ate}ﬁeﬁéﬂg %ﬁ)tabhﬁgf ?’Igﬁ]g’?ﬁmé I”?{Bé spl rag% ‘energy
1 - Atevelebtpoeeergd, generator according to ciairns 16

19 and 20, characterized in that the eiastodynarnic
energy accunuSai or-regui ator conprises a sheet that is

capahle wa@@lmﬂvéﬂf@é@fbﬂé@%rlé@é%ng RotdginMBBN&hakdctérized in
spring, having variable thickness and/or w dt h and/ or

r ej nfftﬂictéﬁemecaarafﬁgi Aiflererdightaiempet ara@tsmﬂﬁsth@nagahwl torque
BQ&P@aregg egﬁfbgégﬁ%uﬁﬁ&lg n@% | OB iRy AGHh; &%nergy

to 2 asto ynam c ‘energ
accuautwholaisraggliatar conpri ses a Iam nate or set of
sheets are made of conposite materials with a pol yner
matri x and fiber reinforcement 23 - A wi nd-powered

genengLos \@RaYPHdIed t gerfdraiorBackBrding td &4ith 48, characterized in
that it is capable of transmitting movement from the elastodynamic energy
accumulator-regulator to the electric generator by means of the

elastodynamic energy accumulated therein, through the differential unit.

19.- A wind-powered generator according to claim 16, characterized in
that the elastodynamic energy accumulator-regulator comprises a sheet
that is wound or capable of being wound in radioidal spiral form with
increasing or decreasing curvature along the length of the spiral and that
is capable of absorbing energy at variable torque and supplying a

practically constant torque in broad working areas.

20.- A wind-powered generator according to claim 16, characterized in
that the elastodynamic energy accumulator-reguiator comprises a sheet

that is wound or capable of being wound in radioidal spiral form that has a
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characterized in that the el astodynam c energy
accunul ator-regulator is nade up of at |east two

W@ b@sne+7that are wound or capabl e of bei ng WouPKI/EP2006/068962

radi oi dal spiral forn1connectgg in series, capable of
absor bi ng energy at high vari &bl e torque and supplying
a practically constant torque in br oad morking ar eas

and TR 5RARERS REPELAR U RERRE YR U B TR ovira

energy accunul at or - regul at or |s rrade up of at Ieast
heestht are wound or ca e of bein in

F adi 91 ol W AP G ABDRIRE Ao pay @ FAMEC Bante and 20,

of a@%@te‘?&e@”ﬁ @atdthe/ @éﬁ@bﬁwérﬁa”cq léﬁe@{gd as UL AGrRulator

practically constant torque in broad working areas,

pr ovE@inpgses easshenk iyl kccapablat ploheingswound unon itself in the

SR SETRI A RS A AR SUE gE AR o

accunmhﬁﬁamﬂeﬁmmb@@ﬁsEengﬂnw&ad@pﬁgknﬁere than two
sheets that are wound or capabl e of being wound in
radi oi dal spiral formconnected in series and in

| .
parabbel a ﬁgg@v@é}%dagé@érgtd?ga@ﬁ?/ﬁgo@ cMahkatd &ng 18 to 21,

torque and supplying a practica nstant torque in
br oadhavacteragdan‘ealsat ma miwiistgdynmni@esngmyofacsmcIa‘tmrcregutator

configurations. en .produci n nit . .
comprTSPASES 2 laniigalah toh Cerergy B SuieY a) Camposie materials
t r angfth esp@pmet ek ah@miber psIarédred. sai d mechani cal
energy, - a nmechanical differential elenent or a

differential unit, - an el astodynam c energy

| a tyd
sccur. o SRS AL BRI ang Ll S8 22
W t hchmcM&edgndﬁaﬂﬁw emmmmsuw@ atongutater-regulator is

length of th bIe of su an .

o R Oh7EBeraa § RS s e P Rt e 2Bief heing wound
in radioidal spiral form connected in series, capable of absorbing energy
at high variable torque and supplying a practically constant torque in

broad working areas.

24.- A wind-powered generator according fo claims 16 and 18 to 22,
characterized in that the elastodynamic energy accumulator-regulator is
made up of at least two sheets that are wound or capable of being wound
in radioidal spiral form connected in parallel, capable of absorbing energy
at variable torque and supplying a practically constant torque in broad

working areas, providing great energy accumulation.

25.- A wind-powered generator according to claims 16 and 18 to 22,
characterized in that the elastodynamic energy accumulator-regulator is
made up of more than two sheets that are wound or capable of being

wound in radioidal spiral form connected in series and in parallel, capable
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practically constant torque in broad working areas, -
a generator elenent capable of transform ng the

wore@haei7eal energy into electric energy, - a PCI/EP2006/068962

hydr ogen- produci ng ei ectr ol yzg|r3 unit 27 - A
hydr ogen- produci ng unit accoré@fng to clai m 26,
characterized in that the el astodynam c energy

accugy %ﬁgs%rrﬁsAﬁg%QI ats v&%d;é‘%rﬁ&%%‘?& n&inﬁ’)ﬂ% aﬁ”ﬁractlcaﬂy

aux iary enerqgy conpri
f ol | ownstgni rirque anrieohe dverkene btess, allewdgneiatiesign of specific
el enment cag@ble of transformng electric energy into
mechaAT¥H 98 gy, - an el ast odynani ¢ ener gy
accumrul ator-regul ator conprising a sheet that is wound
or capabl e of being wound in radioidal spiral form
Wi t h28nds badrioggn erodieaing asit egrrewisirat ure al ong t he
| ength of the spiral, capable of absorbing energy at
vari abl e torque and supply a practically

constani kreichRicknedrgadroQudinggedceas, - a device
capabl e of transform ng nechanical energy fromthe
el ast“oo%/Hﬁ%’E'Sémﬁ@&%mﬁ"Fﬁ"@”@ﬁ’é‘étsﬁ'%”@‘i@ﬁ@&?ab@ne"gﬂn

auxi Li af ¥daRbhicaFGREMANNG) bR IoMAfifeeRabAgtier | zed in

that the el ast ogynam C energy accurru?ator-regul ator is
def i Rrecaraetastaiygnio edagpsactunul8ioseguléioretunsprsing a sheet

provjded wth f uel nk (15 t hat can use. hydro .
Por 2 Iskbted - aptBh i b aronsE S R GPrar form wit
bat t picYedsid®br a@era%n@rgmémé tdrd TheeBREBYoMRECpilas capable
responsi bl e for the novenent of the electric notor

17), ot kapabing predabserbingt a seipgtiealbcyaiabladertua end supply a

j ol ”ﬁ%&n%ﬁ;}"@orﬂt?ﬁtﬁ%%@ﬂ‘& QHIWOQMnglareas

accufulator-regulat or' accor |ng to €larns 1 to 8,
- a generator element capable of transforming the mechanical energy

into electric energy,

- a hydrogen-producing electrolyzer unit.

27 - A hydrogen-producing unit according to claim 26, characterized in
that the elastodynamic energy accumulator-regulator is defined according

fo claims 1 to 8.

28.- An auxiliary energy unit comprising the following interconnected

elements:

- a generator element capable of transforming electric energy into
mechanical energy,

- an elastodynamic energy accumulator-regulator comprising a sheet
that is wound or capable of being wound in radioidal spiral form with
increasing or decreasing curvature along the length of the spiral, capable

of absorbing energy at variable torque and supply a practically constant
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the output of this accunul ator being joined to the
continuously variable transm ssion (19) and from here

W@ o008ket7ed f f erential group (20) which finally PCERBIOG/668962

its novement to the wheels (2 é) . 31- Avehicle
according to cl ai m 30, characf®rized in that the
energy flowis conpletely reversible, allow ng both

ener t 1.SS1,00: recovery when braking the
BfabE I aBeeh kA g

vehi Cc ehergy or nechanical torque
absorbed dyvitdecasaiieubat wansf8EningA nvettiaglical aeaergd febm the
to clains, 30 and 3 1, characterjzed in that the

vehi € aé“?%’néﬁ”%é%tﬁﬁﬁa@%’ 'O%)n‘?‘@P'é’.C AEIY-A vehicle

according to clainms 3 1 and 32, characterized in that

the vehicle is a railway vehicle. 34 A vehicle
accor8i-ngntauxdiay i acendirgs o ghainadBerdhacattenzachan that the
the %a@%&dy%ahslcaeﬂgrrgw%cg rpa'uFaltoer'-r'eguiator is defined according to

claims 1 1o 8.

30.- A vehicle provided with a fuel tank (15) that can use hydrogen for its
operation, which hydrogen feeds the fuel battery (16) and generates
electric energy which is responsible for the movement of the eleciric
motor (17), characterized in that said electric motor is joined tfo the
elastodynamic energy accumulator-regulator according to claims 1 to 8,
the output of this accumulator being joined to the continuously variable
transmission (19) and from here to the differential group (20) which finally

transmits its movement to the wheels (21).

31.- A vehicle according to claim 30, characterized in that the energy flow
is completely reversible, allowing both energy transmission and recovery
when braking the vehicle by elastodynamic energy or mechanical torque

absorbed by the accumulator.

32.- A vehicle according to claims 30 and 31, characterized in that the

vehicle is an automotive vehicle.

33.- A vehicle according to claims 31 and 32, characterized in that the

vehicle is a railway vehicle.

34 - A vehicle according to claims 32 and 33, characterized in that the

vehicle is a marine vehicle.



