WD 2008/ 064714PCT/ EP2006/ 068962 ELASTODYNAM C ENERGY
ACCUMULATOR- REGULATOR OBJECT OF THE | NVENTI ON 5The object of the
present inVOH¥4Aefers to an el astodynanmi c energy  PCT/EP2006/068962
accunul ator-regul ator, to a manufacturing procedure for said

el ast odynam ¢ energy accunulator and to different preferred
applications for the use of said el astodynam c energy accunul ator.

10" The invention i s EeASTODNNAMICENERBY AGCUNMELATOR-REGULATOR

ener gy-accumul ati ng nechani cal devices. This energy can be
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device is abl e tOBIERN QF ThE INVENTION N non- production states of
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user need it.

BACKGROUND OF THE INVENTION

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

20 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
25 to their design configuration and in order to 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
30 accordance with human activity. There are thus trough hours of minimum
energy consumption such as night-time, when human aclivity is



WO 2008/ 064714PCT/ EP2006/ 068962 2 consi derably reduced, and hours of
maxi mum consunption during the day when industrial activity coincides
with heat WO X8V W4ldves, for exanple, in which consunptB(IHER2P$EE8962
considerably. 5There are hydraulic power ,stations in which 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 reservoir, andidehatieiredecadhends howscomeiakinals @hsainb duingSthan
an

effective maansé:i)f energﬁé_’egu‘ati,o,n. Furthermpre, in the event of
excess of ener gétd¥c WheBdiSBIR FF¥bheondafe A, hept 4| eold pawes.nipr

wat er towards t hgahaasah whagedomRhifnptiot Rdss e&rty;i@éféag_ energy
accumul ation in the formof water taken to the header reservoirs.

This procedure does not offer great efficiency, but it is at |east a
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of aiPrast on thenend, af awbie hpurepiag Neagedoivarishtid zeatiad redafdirs, ORBs
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order to transf GCHEVING $RGYY GEHTHIREPN mbEAIATLPT WRlSF d3kenae thgeheader
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on the upper end of the mast that makes up the w nd-powere
generator. AnongsMapRer glemekivglusgi ofeisehe caarayeridines Pt lifle demmand and

mention the Darigh s, R flohRbingg AR Tt éﬂfr%p'
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resul®s, siml aeclashes with times in which the scarcity of the water flow in rivers does
not allow carrying out such operations.

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

20 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

25 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 Giromiff flat-vane generator, which despite having
30 experienced |less development have always had good yield results, similar

or in some cases above those of horizontal wind-powered generators,



or in sone cases above those of horizontal w nd-powered generators,
WO 2008/ 064714PCT/ EP2006/ 068962 3 especially at | ow wi nd speeds. The
pr obl em of Wai2aeB/0e4id4 gy i s that energy is not produced VHBYER2616/06896%
no wind or when the wind is very strong,,in the latter case this is
to 5 prevent damagi ng the conponents, which generates nunerous

i mbal ances on the electric network of different countries due to its

use, which is preyeskins: IFRSHndgpe&ds.this kind of energy. As can be
understood, there is currently a great inbalance between 10 energy

production neans and the consunption neans thereof, which makes us
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nmeans avai l abl e t at wou serve regu ate
adapting it to mewggd oommmow;nm| edryvudng, am Itbevlaitemmaer tits dnad
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electric 20 energy in a limted manner, the problem being the great

anount of space they take ag and the wei ht o& such batterl es.
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adapting it to energy consumption, which would allow a more rational
management of energy production of a region, a country or a continent,
15 since the electric networks of different countries are interconnected and

local solutions would be unreasonable.

Amongst the energy accumulation means we can mention, for example,
electrochemical accumulators or batteries that allow accumulating electric
20 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

pollutanis.

25 There are mechanical accumulators such as springs in which energy
accumuliation is relatively smali and the torque both for its charging and
discharging is not constant, which makes them unviable for indusirial use.

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

these conical configuration washers, arranged in groups so that the



The use of very large Belleville washers has been studied. Their
energy 30accunulation is quite limted, since they are based on the
el astic ef WONsdf4tlihese coni cal configuration washers, ROTVERIGSH65962
groups so that the 4 elastic effect thereof reaches ideal values for
their use. Finally, we nmention storing eﬁergy by means of nonentum
wheel s that al so have the drawback of the scarce energy they

accunul at e gi veRiadre cHesPMBRodl halor Y b ULEETrARGDYe Sal d devi ces

consist in a |large wheel of considerable mass I n energy is
accunul ated as kinetic energy by the novenent of said wheels. These

wheel s supply thelnhn.ener : h t
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| NVENTI ON alga have theedraivbeek ah ttebjeurte eheldydhenaeatnolatd given the
achi eye a nechanj . e nul ate.a great amoun
of en%r gy in a r@g%@%;\ﬂa%l%géqé%%%?%%ﬁ@g g(%?d &%\%JESS ?‘ﬁ?ﬁ%'%g Iarﬁeo@f%%to%
of the inventi omotsdafabiavridse Sn evidctggnage usnabaimolate] agimetit @nabpobnp
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t
possi bl e morkiq&sﬁﬁea of the mechani cal organ. 25This accunul at or
proppsed by the invention becones an energetic regulator, since it

can accunul ate ener at tinmes of excess therof and supply it at
times of short afdESCRIPTION GiRdHEH|NMENTBON he present invention refers

to an el ast odynam c energy 30accumul ator-regul at or conprising a sheet

that is wound or capabl e of
it is therefore an object of the invention to achieve a mechanical means

that is able to accumulate a great amount of energy in a reasonable

15 minimum space.

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.

20
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.

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

supply it at times of shortags.

The object of the present invention refers to an elastodynamic energy
30 accumulator-regulator comprising a sheet that is wound or capable of
being wound in radioidal spiral form with increasing or decreasing



bei ng wound in radioidal spiral formwth increasing or decreasing 5
curvature along the length of the spiral and that is capable of
absor bi ng WRef6#X4 vari abl e t orque and supply a pract iRHAVER0GHMIBANt
torque throughout broad working areas. Said invention achieves

conpl ete i ndependence of energy input and output thereof,

el astodynam cal ly 5regul ating the out put torque. This sheet wound in
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known that supply energy at a constant torque. The sheet wound or

capabl e of bei niidependeioe CAdersrdnl inB eaf PWPHi Rheregf.| plasigdygamically
i ncreasing or d ' along the length of the spiral,
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15which is an e eature in order to achieve this supply
torque at a practically constant torque in broad working areas The

| am nate or set S . - a | NG n
thermel ves. i n t LSRR At RER ol dAINEl R RERF R fi R R GNht oy B
variable torque and supplying an almost constant torgue in broad working
areas, which makes this mechanical system completely usable as an
10 enelrgy accumulator. No mechanical energy accumulating systems are

currently known that supply energy at a constant torgue.

The sheet wound or capable of being wound in radioidal spiral form has a
linearly increasing or decreasing curvature along the length of the spiral,
15 which is an essential feature in order to achieve this supply torque at a

practically constant torque in broad working areas.

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
20 thickness and/or reinforcement along its length, held on both ends, that is,
with any of the variables or by combining them ail, 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 fo achieve multiple embodiments of the wound sheet in

25 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 currenily known
30 materials such as steel or future materials with which a very high degree

of elasticity may be achieved, must not be ruled out.



20 thickness and/or reinforcenent along its |length, held on both
ends, that is, with any of the variables or by combining themall, an
el ast odynawiO0e8dodiiitl at or -regul ator that is capabl e of EIZERbI6HHGEI62
energy at a variable torque and supplying it at a constant torque can
be achieved, and it is therefore possibleé to achieve nultiple

enbodi nents of the wound sheet in 25order to obtain the sane

function. The | amwBakie R4t &8 b&bosless as,Smagtd@eQ:ffomf@rabﬁhcaﬁiaﬁ%@g t§n
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hi ghjy resistant conposite materials. 10 These wound sheets can be

mechani cal Iy connected and for exanple at | east two sheets wound or
sheets that can Thesewanadisheetiasan baimaghapigplly epnnesiad sed fsgvamniaef y

connected in segd v hj i i i . A3 .
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equal to the susbedrbtdrel thecogyeaibeyubplyad thedamedasntiay of a sagle shieet
of the sheets. .
body but the energy accumulated is equal to the sum of the energy
accumulated in each one of the accumuiators.
20
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.

25 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
radicidal spiral form connected in series and in parallel. That is, all
possible combinations in series or in parallel can be performed since they
30 are very adequate means of accumulating elastodynamic energy (parallel)

and peak absorption {series).



25Li kewi se, in the ideal configuration intended to be perforned,
several configurations can be set up depending on the application,
made up of Wo0es/as#eh two wound sheets or sheets capabl eQIER@I6G8I62
wound in a radioidal spiral form connectgd in series and in parallel.
That is, all possible conbinations in series or in parallel can be
perfor rred since they 30are very adequate nmeans of accunul ati ng

el ast odynam ¢ englenabpRb@iihg procii fBeakvARRIOSHYC 8P alsHekt B9k is c%lrérth@

manuf acturing process for a wound sheet or a sheet that is capa
bei ng wound i n CA8PEERUNsHN radlicidgt sriral éMmastahta thahghvawn v thaénvention

invention is al $0,28 pl of hetuﬁ@?dti%\ﬁe”t' on. 5Manufacture of this
sheet in an adequate shape starts froma [amnate nold defining the

outer shape of the sheet mound in the shape of a radi oi dal sprlng
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material. This bag al so has the m ssion of holding and conp actln% t he

| ani nate or set SBeciign@oRe &t ermpofdetrgaieaplamia pelymer mgttoand Tippon
h | 20F
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process of the lamnate wt g functidns an

speci al f eat ur ebeeTpeevicusit intgraind sethi the firriturnhof erlbadete npeoisaltt
with the lamnate is heated to proceed to the curing process of the
conposite materials with a polymer matrix and fi ber reinforcenent
fornifhg the | anAnedoriuor bahés tretn afargeeletvbicl Ppraveshts kenteet vitd apaind dhe

feature is that .in. ddt nits finishing,it clLos in,a circle
boaom g 5 evrt OSSR rel§ln bibrogSulth ML Aibterialy THRe Bag wde e ke
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20 - Finally, an elastomer is arranged in the manufacturing process of the
laminate with filiing functions and which has two special features. The first
of these is that the suirface 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

25 and the second special feature is that in addition, in its finishing it closes
in a circle, becoming a cylinder closed upon itseif and held by the
extension 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.

30 The curing or polymerization cycle is carried out by subjecting the

laminate or set of sheets to temperatures of approximately 130°C, a



8 preferred nethod being by nmeans of pads consisting in about 5 mm
thick sheets made of the sanme el astomer which have inside them

el ectri cal WOe684166114 cal cul ated in order to reach the OCWIYEPG006/068962
tenperature of the conposite material formng the |am nate. 5 Once
the lamnate is cured, the entire assenbly is opened, extracting the
| am nate in the shape of a distended radioidal spring, Le at the

equi | bri um poi Blefihed Sndhsd BRIngIEmERA SYpads ﬁ{s%tiﬁ)ﬁ?ﬁgﬁ?&trfi"“ﬁ{n?%ick

with this shape and when placed”in its use position, tl am nate_ or
set of 10 woundsBeeistade ofHbetsamehgtastaneercwpiahl aver insisiengemo elegtripak

wound as a spri i pfic. s ) L -ti%‘lﬁﬁ i
housi ng or mechg%'écﬂzgisatcral{a%ﬁfs%}rtédsg'i-| oanﬂgfrt%ﬂgggﬂf%rg {:ts g%nbélrma%"ﬁgvﬂl (t:I'I;]e
t he el ast odynancomaosiismiaéeral fasmingibeilawimaté.on is thus perfectly

fini sied, 15Thi s manufacturing process is one of the many possible
processes that can be used and does not rule out the use of any other

process that naprcenat lamiaety @vweréd)ehs antressdmbly iebpeaqd) @:@nmeiihg tHeor

a sheet of sim|ar. characteristics to that of the present inventiogn.
20BRI EF DESCR Plﬁw ITHBCDRARINGE Pnd anelect 63@8’%{3@%“9%& at the
descri ption thagghisbiehneintaefrardcivhlidtddenarty @ terel Oniclidkgatienayits
a better understanding of the features of the Invention, attached to

the present spebli§ isbape cﬁf‘dellwae%@'%‘r?di W gy Hae Aositon: He Loringle ar peket
of digwi ngs in waji,gh sh.B@t_sf&'éh%ﬁé&s{lﬁah@r%F&%%Blerc?’meﬁﬁ%ﬁﬁ‘d Wid odhd asa

illTustrative and non-limting nature: Figure 1 shows a diagrammtic
representation 8printhis 3kpetifinelare ibsinghetradiged infthe hpasingiodaiechpnical
in asinple Conir%aﬂ%%%fo‘ﬁn’ar%pgg WO NisEN Ak SPARAL 1RO AEREHARIY
suppl i es (regul ates) "accunul ated energy; ahd

accumulator of the invention is thus perfectly finished.

15 This manufacturing process is one of the many possible processes that
can be used and does nof rule out the use of any other process that may
finally achieve the same production requirements for a sheet of similar

characteristics to that of the present invention.
20 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
25 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 shaft
30 that charges andfor supplies (regulates) accumulated energy; and

another shaft that charges andfor supplies the same energy; i.e.



anot her shaft that charges and/or supplies the sane energy; i.e. 9
reversi ble regarding energy flow. Figure 2 shows different types of
final spriwg0@dediidi ng to the radi oi d obtai ned, 5Fi gurRES/ER200640689823
show di fferent types of mechani cal accumul ators with one, two, three
of four sheets placed in parallel. Figure 4 shows the nost
significant elenents in a plan view of the manufacturing nold for the

sheet before beirfigr&hRsedar g,i,aﬁ\;f;o@_ shows the nost characteristic
el enents that intervene i'n thHe manutracturing process and the

pl acement order of such elenments within the nold. 15Fi gure 6 shows a
di agrammati c pe ty L t I -hat ] I

manuf act uri ng rrgfggﬁglgl éﬁ?%é %cﬂ%%ﬂge%é)z?@Bé?%ﬁg@ma%&@héqgﬁgk Q%E%?d
possi bilities wheimiregghl i ed to an energy-generating and

hydr agen- pr oduci-ng jhstall ation Fi e sho t he .
aopl at 1 on of FRErSt 35t s raed RBert i Pabut e st dR et Wi
invention in transpeo three of four sheets plackti aupearsdflelhows the application
of the el astodynam c energy accunul at or-25regul ator of the invention

in an Uninterruptible Power Supply (UPS).
Figure 4 shows the most significant elements in a plan view of the

manufacturing mold for the sheet before being closed.

10 |
Figure 5 shows the most characteristic elements that intervene in the
manufacturing process and the placement order of such elements within

the mold.

15 Figure 6 shows a diagrammatic perspective view of the elements 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.

20
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-
25 regulator of the invention in an Uninterruptible Power Supply (UPS).

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE
INVENTION

30
The elastodynamic energy accumulator-regutator proposed by the



DETAI LED DESCRI PTI ON OF A PREFERRED EMBODI MENT OF THE | NVENTI ON 30
WO 2008/ 064714PCT/ EP2006/ 068962 10 i nvention can be seen in

di agr ammatwe 20ene#iith Figure 1, and is forned by a sheetPQTiBP2e0iacssss
wound or capabl e of being wound in radigpdal spiral formwth

i ncreasi ng or decreasing curvature along the length of the spiral and
that is capable of absorbing energy at variable torque and supplying
5 a practical | yirsenséanan bersgee in didgravaciatio fdchmig Fgwast, anhiis farhwet by s

wound upon itself and its inner end is held t he shaft far .
chargi ng and/ or aoﬁ"@@gébgﬁ‘ﬁé % Wé’”@ﬂe%@?péglf‘:u?iﬁﬂf‘%%@%%t quer(a%)ﬁagis&)gﬁl
spring (1) itsekdrm Jifth frchdamig vodadleading bervaliapalonh the leaxdittobliik spiral
spiral achi eves absorbing 10 energy at a variable torque ang )
suppl ying an al ﬁﬁ@tthfe‘i_ciﬁ§ﬁaﬁl?ler?_é@ﬁ’§ﬁrlbéfw eneipy ak varahle (5%8“9\@" i$pPlying
areas; which nag'?ﬁaéttgfgﬁ BB adtan t%ﬁ{ueeiﬂfﬁrgé/d FoALR hRlds OMhisYsHe@Ms wound

entirely usable, In ntrast to other current nechanical systens in

whi ch the torquepbms itaell asdbitst mner and ys bsldstoalie Fafthey fpinclargingyand/or
absor ption or SH@Bhé{rgH@hgﬁ%ieWuméd ™ th%h%&ﬁbio%gé’é\mgem%saﬁl ng

wound in spiral “Torm y I ncreasing or creasi ng
curvature along the length of the spiral, which is an essenti al

feature in order., to achieve this_s Y et t s Lcal ;
const ant torqueﬁ‘Pﬁ' %}e(%dv% kigntgeasr egé.m &%@d%@ﬁﬁ?@?ﬁ%}/%@f&%g}b&g

t he 1eadi oi d obt ahees dtm vdabluorag prdsesdyicganmmssteronstarfFngrehenizal
These figures, althoy nostly Figure 1, show the |[am nate or.hset of
wound sheet s or?‘gﬂ‘é%t'gh%raﬁ‘ib‘f’érk BEiETy %ﬁh@%&nh%éﬁ%@é\?ggl i e
manner of a sprgBgirsliBhen t HeYeradeptirely iadabi)l i Wcditasangd/ athdrhicokaess
25 and/ or reinforcenent al onl% their length, held on bgth ?:n?ls, th(at
is, that with ampcBRNERSYSIPINEHPeYS V)’% THMS i M9t (o sagfiplly, gonstant

el ast odynamn c agguspsh @hgfgyrﬁggg;qbﬂrortsng@yj s capabl e of absorbing
ener at a variable torque and supplying it at a constant torque can

be achieved, and it is therefore possible to achieve nultiple
enbodi ments of §he WRIHACsIRAE R, shBet capable of being wound in spiral form has a

linearly increasing or decreasing curvature along the length of the spiral,
which is an essential feature in order fo achieve this supply torque at a
practically constant forque in broad working areas. Two of the muliiple

20 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 upon themselves in the
manner of a spring since they adopt a variable width and/or thickness
25 and/for reinforcement along their length, held on both ends, that is, that
with any of the variables or by combining them all an elastodynamic
accurnulator-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 multiple embodiments of the wound sheet in

30 order ta obtzin the same function.



30order to obtain the sanme function. WD 2008/ 064714PCT/ EP2006/ 068962
11 Figure 3.1 shows a nmechani cal accunulator with 2 shafts, an inner
shaft (2) Wor2003fl6¢ti4 and/ or out put of the charge and/ or RITSCHIANGHE3962
nmovenent of the accumulator and an outerjqshaft (3) for output and/or
input, on the final end of the spring. Figure 3.2 shows an

accurul ator fornmed by two parallel sheets placed upon the same shaft

(2) and t her ef oFgyUi@\8. Nghdwe® aoukeiariHl paturabatdravi{iB) saatls,(a hnef BRaft
spiral being in this case a, doubl e de\bﬁlgl nment i 10Fi gure 3.3
n

ral.
shows an arrangéfetof IRUttaAOrSpIERYLOf r%@ﬁa}érscﬁWégq grment Obr
out put shaft (2}h2BebdrMEPERRYh AREH Mafi (BPHr obfRk bRd/ o8 Input 2on the(fhal

and (31") that are as out of phase as the spirals that formthem
These sheet arr &8l SrHEhi eve i ncreasi ng both the charge torque
15and; the di scharge torque of the accumulator in proportion to the
nunber of sheets Figures 4, 5 and 6 diagrammatically
represent the efipmeil? shnwsarcassanylaier domdsby dworpgerlldl shaetlsi Paeed

the manufact ur | (9oRiREEsRedoiiopadd Hseld Halitihb ASAIALS Y 0'E)

t he el ast odynam € accuirul ator-re ator.” Tnh or

| am nate nol d (4phdd®&4},ithe spirdiieimuindhisshapa doubichievelupeteniepital. i n t he
shape of a radioidal spring is used as a starting point. This nold
(4) is performed for exanple in approximtely 2 mm steel 25plate,

f0|r (Tm_&i]_ a tg”D' ﬁ'ig@_ré @.Mh@?fstdﬁwdr@ﬁgé@bﬁ% Bﬂﬁﬂlrsshﬁé@% et upbg ';ehisﬁwglel f
mol d. Towards the inside of t i ound the ] ami nat t
or the set of sH&&t&n é’t"f%’?‘%@%ﬁﬁt‘ib E%‘irff?ﬁiq Wﬁ%jlr/‘?ra‘l‘@&o;ha&tsp@b-ﬁsr

matrix and fibeys"yand (3™)that are as out of phase as the spirals that form them.

These sheet arrangements achieve increasing both the charge torque
i5 and the discharge torque of the accumulator in proportion to the number

of sheets.

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

20 sheet that will adequately form the elastodynamic accumulator-regulator.

In order to achieve this, a laminate mold (4) defining the cuter 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
25 plate, forming a template in which the laminate adopts the shape of this

mold.

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
30 reinforcement. The shafts that make up the ends of the laminate have

been previously integrated with the first turns of the laminate upon itself.



30reinforcenent. The shafts that nmake up the ends of the |am nate
have been previously integrated wwth the first turns of the |am nate
upon itsel wWo20086#&71¥acuum bag (6) is then arranged whi AICIERNSNEE62
contact with air and the possible incl us1izon t hereof within the
material. This bag (6) also has the m ssion of hol ding and conpacti ng
the | am nate or set of wound sheets or sheets capable of being wound

upon thensel ves.p 5&15&@1@'5&1?;}(6?% ﬁ{e?asé%ed(%%iicrspréxﬁéﬁgﬁﬁtaicpmﬁtﬂeegr and

manuf acturing process of fhe |amnate Wth I'i ng functions an

whi ch has two spegipapsibleaingeion tipeof iwitin dfe aiséersli Bhis g M elso has

surface in cont LRt 1.n j

curi ng. process. o (HESarontiBer e colrRihgiind TeREER 4 G fpync

and fi ber reinf sheelsentshéatsmiapgblerd being waitrel wport hemselvesf sheets and
t he second special feature is that also its finishing it closes in a

circle, such as showmn in the plan viewin Figure 4, becomng a

cyl i nder cl osed Finziig, &t stdstoraed(7hed drrbpgédn it rmasifactutify phecestedlthe

plate (4) of the |anj nate._nol uch as if it re a at brace .
hoi ding the ent (ABREaNbfRe fnBoisaRd piarips Forstolh Exuprnife frst
cycle. The curi pg tRéseP@ YERIthe adurRideCHiCbenth& Wik lth€da@iHatdds heated to
subjecting the |lamnate or set of sheets to tenperatures of

appr oxi mat el y 18ceed 1B,1Be sptiRg PrRIEES O Bas AeMBYSiifeaRterals wilkie polpner

showp i n the Fi guiRshndQibepRshhddiSeit YoRrRRH!hE ISInal ek unDest 5t smdts
of the sane el astoner which have inside thémelectrical resistances

cal cul at ed i n opadthe serandctpeciabfaaliiredy thas giserits finishing it cleses snpeithee
material formn (F=Tag) AT Rale = r il Ay Y|

The pr oduct s syt g shBAThtne B fidly AE-BERE Geddhinda dvil@bdoldd
the | ami nat e i supan daelf hed bald nethassdesiign bkthopterl ¢plate X4y aidhe eminaée

| am nate in the p. f_a.-di n i Qi . ing..L.e.at. t
equi li brium poin Ivflh%rcg aés’cgggn@%lget gy%%ﬁ&&gé ?@lc&r@f@e %9{[88 @?W&M Zﬁus
wi t 8 hi s shapepmspdrinh érfopthacedngrycies use position, the | am nate or
set of 30wound sheets or sheets that are capable 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)
20 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 iaminate. The
curing temperature will vary with the products used in manufacturing the

composite products.

25
Once the laminate is cured the entire assembly is opened, extracting the
laminate in the shape of a distended radicidal spring, i.e. 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
30 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



spring in a specific shape, being introduced in the housing or
mechani cal 13 transm ssion arranged for its use, with which the

el ast odynawio0egdsditttl at or of the invention i s thus per {REOVERZ006/068962
finished. Figure 6 is an exanple of the 1t3ypi cal application of the
el ast odynam ¢ energy accunul ator of the i“nvention, in which
application (8) is arranged the vane device transformng the wind in

rotational noOVeRBRLmidstbrt f‘ﬁrﬁa@ﬁe & NRY T RNt Ghtn ShAddh ARYl ‘égﬁé@ﬂ/g?f’ﬁ@

shown, but it could also have been perfornmed wth a vertic

generator such &Scymulaeorarf iesaiyention i dnsopeifaslle finishethe speci fi cati on.
10 Construction of this w nd-powered generator is sinpler than
current horizontal shaft w nd-powered generators, since the head wll
only have novemeigure réaims ai siaomplelod ibatigpitavwappisatidre ob dse gldststypachiof

L Bl or, S e Rabl B b B hBh AR R AaeS
anenent is t(rj aflt’(mrnvf 'bhecﬁeltvmeougﬂisf?ﬂnEngahé \ﬁiabj ihmtﬂsgandivbﬁ@genmi s
el enent or a differenti r,o 0 ich on gne side. spr its
rovennt 1 owar dS5h LY HORDAIEE G Pre BPSl Aoog SHE e G hive
on the other endegh perordilfwitient igticalr hiFt benemds dbtp e arée whagig
energy storage system (12) of the inyention. Energy can be

di stributed fromanienad gheys Bibasraelfi¢ationi er and generator (11)

t owaygls the outer network (13) when network conditions so advise, 25
or towards a hydrogen generating electrolyzer unit (14) in which
ener gy gener at e§oagueivn pf doisdwind-erweredepererpictals AEIRMT khans ayeent

wasted but is i . t SRS _r’ﬁg,,' ust.bl n

be subsequentlyﬂéé%ﬁ-q?lng or d‘rgﬁlﬁto géerggg;aegg&g ebtglinlb% ‘@%@%gg%ﬁ otnﬂfaﬁa\?é"
movement transmission elements towards the base, instead of the
multiplier elements and the electric generating means of current systems

15 according to the state of the art.

Rotational mechanical movement is transmitted through the mast (9)
towards a differential element or a differential group (10) which on one
side spreads its movement towards an asynchronous multiplier and
20 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,
25 or fowards a hydrogen generating electrolyzer unit (14) in which energy
generated and not provided to the electrical network is not wasted but is
instead fransformed into a combustible element that can be subsequently

used in order to generate electric energy.

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

store energy thanks to the differential unit or it can provide energy at



WD 2008/ 064714PCT/ EP2006/ 068962 14 tinmes of w nd shortage, the
differential unit being therefore responsible at all tines for

managi ng t W 20#i6gilhg and di schargi ng of the el ast odyndfTEERSEIS/068762
system (12) in a fully automatic manner ,,5The system descri bed woul d
al so be appropriate in another of its nmultiple variants with an
inertial energy storage systemarranged in parallel. Electrically

connect ed and r eigndsasfadind Rabnggé pe elieremizs LAR beMgaReiaedspdritiiic a8
the el ectrolyzers or even the outer network. There are al so nmonmentum

wheel s with di r 8ddIMascivh Ranagingdha&barasg and dischaioiidotthe elastodynamic

10gener at or, UfSis&Qa?é‘@yﬁéﬁuL{"fE} ALPUIY QuRptRIcGhatifert he wheel mass,
al though this is not a recommended configuration. This system al so

sol ves the problens of distancing the electric network fromw nd

farms; since th ‘ Lnad,:  Si in. '
Lo oy o ooE BRI SER RS AUEBRSS, YRELARYp SR LSy
whi ch can be st oegantandith ramspatisle dnemgyasidsagst sysige antndedtini parzllein

centers. The el i l,a - T, ator .of t.he
Civent; on 20 colteat ey HhfagrBl Sy eaniRababaiiHEb P bsfrgt Fcheroe
absor bi ng suddefjuss$taedise si¢dtatiyasmilod derptiod wues hgtwexk.r Fheranang also
bursts, which are so .damaging tq the w nd-powered generators, Singe
these energy pul&¥eeypm, I??g\/\kﬂ’ﬁhdd' Wﬁ??'&é&%&@ﬁ@“&%s’t%d e ghe
accuryl at or - r eggkas@itors ubing RRE abighulattr 66 aveslb it He WRELYMARS eltholidte
remai ni ng smal | er peaks and 25woul d subsequently slowy discharge
these towards t HYS ifoidEdespmmensed coegHgihi ¢ accumul ator t hus

becom ng an energy regul ator The w nd- powered generator proposed by

the invention conprises ) .
This system also solves the problems of distancing the electric network

from wind farms, since they can be as far as can be imagined, since in
15 this case energy production would be consumed for generating hydrogen,
which can be stored and transported towards storage and distribution

centers.

The elastodynamic energy accumulator-regulator of the invention
20 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
25 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
30 rotational movement or windmill torque.

- mechanical transmission element or conical unit and transmission



A device (8) capable of transform ng kinetic energy fromthe w nd
into 30rotational novenment or windm|l torque. mechanical

transni ssi WO 28089¢H¢ or conical unit and transmnission PXB/ERSH686896hd
pul l eys or a sem -directed cardan (9) fqgr transmtting said
rotational novenent a nechanical differential elenment or a
differential unit (10). an el astodynam c energy

accunul at or - r egghBleeraddl LI GRTBF iaS&8i-dirdrtedh @afddnl o)t fARttrdrSnieHe o
capabl e of being wound in radioidal spiral formw th increasing or

decr easi ng cur vERIaHIAIMYEMSY | ength of the spiral and that is

capabl e of absoLbifghe@ASHIEN erdatididrReitd); b dsheRtARIN (Fopr actical |y
constant pair in broad working areas. a generator elenent’ capable of

transform ng the rastieantedinagiereierapiascomeladertepelaiiet'@), comprising a

w nd-power ed ge t J i.f: i r .
oy advaniogdl R T, REGHo BF Bt of bitia Mihah rARBREPBhich Py
15The mechani cakittiifdreasing icaldeetemsingt ctovatdief dlengtha Engtmot the spjrahaisd

several operati possibi.lities st which,the foll ow ng,can be
ventt onedr | WtPRE B0 o BREORRHE nBh Re TP Rl R EheY
shaft between t peaotivsipudorsteadt hair iohmadfwdrkiamaredgs.t ransf orm ng t he
w nd power into electric, power 20and.,another one for el astodynam c
Storage of the andt §5eraKcHEgeL CRRS pOREANSPTTRE TpBECHAINeR Fgtey
shaf{p of the elnserdurAeAtgEner gy accumul ator-regul ator in order to

support the out put power towards the output shaft for transformng
mechani cal energy into electric energy. 25- Direct transferal of

power fromthe al@pHQbuRasl gefBREHhRSSENAMSed WiRDHIRERENEANBAIRat

the output shaft for transform ng nmechani cal ene_r%y into electric
ener gy. is clearly advantageous over current systems in the state of the art.

15 The mechanical differential element or differentiai unit (10) has several
operating possibilities 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

20 and another one for elastodynamic storage of the energy.

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

25 - Direct transferal of power from the elastodynamic energy accumulator-
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-

30 powered generator movement with stored energy.



Power transferal between the el astodynam c energy

accunul ator-regul ator and the differential input shaft capable of
starting tWe22dd3dOpower ed generator novenment w th st OHSHERIASIGRPG2
16 Figure 8 shows an operation di agram f1%r t he el ast odynam c ener gy
accurnul ator-regul ator of the invention. Tt can thus be a vehicle
provided with a fuel tank (15) that can use hydrogen for operation,

hydrogen that sepplrées dHivd Bal opatatiss ydié%‘@}n 36 NS Ab @ BHi8 CdridrGy
energy that noves 5 the electric notor (17) to which the ™ .
el ast odynani ¢ aéeeHiigtdrregsliatanof ithg dvepben. (lLegn ity be mevehidtherovidedit

t "t hi lator i it . v

ranem sei on ( 1677c 1) BRI thioarb ey FB06h RACHS IR AR Gn that

finally transn stediesothengelhhaidgry ((@1pnd Deocrtes gleciricoendrgy dbatpimeves y
i ble, allgw S .SSi .

everalole, ol O RS0eT P4 0 SORA S lud PSSP

t or que absor bedinvgntidve ( &)cignoinad.orhe output of Tis AcsystuEehaSrgrsedted o
advant ages due t,0 the sinplicit f the conpon s_invplved, whic
has an effect uh}?n QPUPURN ?’qbfe( JralsgEs 1@@&@%‘%%‘?@ ?‘ﬁ{ﬁolf\‘?egje
therein. Figured@fesdiftia uaitp|20 ahaior MalyheadnsigtodyNag @heser@y). The
accunul ator- regulator of the invention_in Uninterruptible Power

Supply systens SURWYaOW b3 caxaiaiely everahf. i iaringh Soosneiey fiangmission

aut ofat ed bui | dbpgFecRRH ARSRRIWIRG HYRRKEe vehitle BYEBstodynamic energy or
accunul ator-regul ator all ows guar ant eei ng conti nuous el éctric supply

within a certai mechagicakigrve absorhgd biville assimyiadeibj ect to power cuts
or mcro-cuts that occur when the main network fails and the
auxiliary 25 generator systemhas to take over, since power input and
out put are conplbiselsysiemicpandaient f adiantagsls ciukerot theowsimptitity of the

el astodynam ¢ rgauhatl 40 ifondde whkHUHBY 4 8feditRBh system durabiity and the

15 components involved therein.

Figure 9 shows application of the elastodynamic energy accumulator-

regulator of the invention in Uninterruptible Power Supply systems such

as for example in applications for hospitals, automated buildings,
20 transport networks, etc.

This accumulator-regulator aliows 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

25 generator system has to take over, since power input and output are
completely independent from each other through the elastodynamic
regulation of the accumuliator itself.

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

energy of which will continue to be supplied in a constant manner when



Figure 9 shows how the electric network is connected to the notor
(22) 30that is connected to the el astodynam c accunul ator (24) the
accunul at eOe84716f which will continue to be suppl i eRCT/EP2806/068962
constant manner when 17 the network co ction fails. The

accurnul ator output is directed towards the power generator or
generators (25) which already generate the electric power for the

bui I di ng. I n theneweorRicotnd&iontls. PRIEACIURIAHE outple rsa&;%m& %\Mms
that is at a progranmed charge level will continue to nove

generators (25) HhaRONSIpEETErBinie?” BSPEERISH(AT) dvhighwhlrarsit QEH@@iﬁzlfhg
any kind of povefegitt powdtfok tHd bdﬁhrfbo'm)h'@@\}éﬁt gt § FRAIGR ow-g]?% @?‘éttﬁén

can be conplenented wth an auxiliary power system base
batteries (23) whadmusidrdhabisealtmprograormedoargmdevel ndl eprtiitue io move

netwogk is int el’tﬁé’@%ﬁgrai&mggfﬁmf)@w@ﬂ og%-lépgt\)/rg Sh%tsth @ﬁﬂ%wﬁ%ﬁ BSU@XQ

accumul at or - regulator o nven ere

power cut in theanpdiner ofqupeErgut, entihkisthwrplketety. discharged. Thi s

accurul ator can be charged with night-time electric energy at a
15much | ower energy cost and can al so include an auxiliary generator

slyst emdby means Tok sq/sfameﬁttalemmrﬁ:ngmaﬁte@lrwmi Bﬁra@xmaﬂﬁ:)@el%l dyetekn babed
el ast odynami ¢ ener C r-re tor npri sin am nate or
set of sheets, efaé‘ ﬁa@%{ &éﬁl@ﬂit °'-f rﬁ%\{edﬁ'gtrrp{cg gﬁg hen the electric
10 network is interrupted for long periods. The elastodynamic energy
accumulator-regulator of the invention achieves that there is no power cut
in the power supply to the building.

This accumulator can be charged with night-time electric energy at a
15 much lower energy cost and can also include an auxiliary generator

system by means of a combustion engine or others.



5 and wherein the lamnate is made of conposite materials with a

pol ymer matrix and fiber reinforcenent, and wherein
tthe lamnate is wound in spiral formwth a linearly increasing 10or
decreasing curvature along the length of the spiral, and wherein

said lam nate has a variable width along,the length of the spiral

and/ or variable thickness along the | ength of the spiral and/or

vari abl e reinforcenment along the length of the spiral, 15 so that the
accunul ator-regul ator is capable of absgflimg energy at variable
torque and supplying a practically constant torque in a working area.
202.- An el astodynam c energy accumnul ator-regul ator according to

claim1, characteri | Lo d 0
Chat Tar s ana £ 8E et ke bborcd BB gl SRR SRR
decreasi ng cur vainset obsloesis, tWieréiarsgiclaaiinateds hpkdratlits eadshani cal |y

connected in series, and that absorbs energy at high variable torque

and stipplies a practically constant torque 25in a working area. 3.-

An el ast odynan GarRi@heiirdfHeUaHimites ritie! GHimmmae mhbtagalt vt fipBlyer
characterized in that it is mde up of at | east two sheets that are

wound in spiral Ma¥imandifibenrainfaegmenti ncr easi ng or decreasing
curvature along the 30l ength of the spiral, nechanically connected in

parallel, and that absorbs energy at variable torque and supplies a
| ar ge anount of amdewhgreinthe i@minate is wound in spiral form with a linearly increasing

10 or decreasing curvature along the length of the spiral,

and wherein said laminate has a variable width along the length of the
spiral and/or variable thickness along the length of the spiral and/or
variable reinforcement along the length of the spiral,

15
so that the accumulator-regulator is capable of absorbing energy at
variable torque and supplying a practically constant torque in a working

area.

20 2.- An elastodynamic energy accumulator-regulator according to claim 1,
| characterized in that it isAméldAe“ub of ét“lééstwtwr(w) sheets that are W6und in

spiral form with a linearly increasing or decreasing curvature along the

length of the spiral, mechanically connected in series, and that absorbs

energy at high variable torque and supplies a practically constant torque

25 in a working area.

3.~ An elastodynamic energy accumulator-regulator according to claim 1,
characterized in that it is made up of at least two sheets that are wound in
spiral form with a linearly increasing or decreasing curvature along the
30 length of the spiral, mechanically connected in parallel, and that absorbs
energy at variable torque and supplies a large amount of energy at



practically constant torque in a working area. 4.- An el astodynanm c
energy accumul ator-regul ator according to claim1, characterized in
that it is nade up of a lamnate of nore than two sheets 5 that are
wound in spiral formwith a l[inearly increasing or decreasing
curvature along the length of the spiral ygconnected in series and in
paral lel, and that absorbs energy at variable torque and supplies a
practically constant torque in a working area. 105.- An el astodynam c
ener gy accumul at gractiedlylcdhstanaReqUicdintowbii] e 1 . characterized in
that it is incorporated to energy production devices by nmeans of
coupling through a nechanical differential device which automatically
regul ates € ast ofly RRIESIBARNic RN a OB SINAUMER acdaing B EARY Y
regul ator that absorbs energy excesses an supplies energy t t1mes
of shortage chard.‘tﬁr@‘tezw inrihahiéts lrntademppmf aslaa;maate of more than two sheets

accunyl ator-reg th i 11t .
for. g?’ast odynamudeg{ %E/ acc #na%? &?8 @% v&}" YAl '@ﬁ&l"éyg? éi&ﬁlieg?gg
accordi ng to cl aunvdiurechlangticclengtdcofitine shied!, ¢dnrleﬁt§dud%§ne§ ah@&ﬁ@ar‘aﬂ@I
el ast odynani ¢ ener ?c grrul ator-regul at.o s accor ding to.clains

5 arranged in sét dgﬁm absorbs engrgy %:flu V@H@ﬁ&y OF%pQE&UpBE%IadPWQUQ%Iy
claim6, charact@nkgpttdrgud ted wotkidphmgl udes at | east two

el ast odynani ¢ energy accunul ator-regul ators according to clainms 1 to

5 arranged in parallel. 9.- An energy regulator according to claim
6, chgracterizedi d .
ener gy accumul ator)-gregu Ots}gﬁg{%%gﬁi@gr F?\g% ”b Ia'?dr 8 rra%'gTed’

and/ or conbi ned charastgrized iarthat it Iﬁamtzdrp@med to energy productlon devices by
means of coupling through a mechanical differential device which

automatically regulates elastodynamic energy supply or accumulation.

15 6- An energy regulator that absorbs energy excesses and supplies energy
at times of shortage characterized in that it comprises an accumulator-
regulator according to any of the claims 1 to 5 for.elastodynamically

accumulating energy.

20 7.- An energy regulator according to claim 6, characterized in that it
includes at least two elas'todyhamic' ehefgyla"c'cLimuIator—'regluléfor"s "

according to claims 1 to & arranged in series.

8.- An energy regulator according to claim 6, characterized in that it
25 includes at least two elastodynamic energy accumulator-regulators

according to claims 1 to 5 arranged in parallel.

9.- An energy regulator according to claim 8, characterized in that it
includes at least two elastodynamic energy accumulator-regulators
30 according to claims 1 to 5 arranged and/or combined in series and in

parallel.



20 10.- A wi nd-powered generator conpri sing: a device (8) capable
of transform ng kinetic energy fromthe wind into rotational novenent
or wwndm Il torque, 5- a nmechanical transm ssion el enent of said
rotational nmovement or a conical unit, a nechanical differential
element or a differential unit (10), an ﬁlastodynanic ener gy

accunul ator-regul ator (12) according to 8 ains 1 to 8 10- a
generator el enent capable of transform ng the nechanical energy into
el ectric energy, 11.- A w nd-powered generator according to claim
10, characterized in that the nechanical differential elenent
transmts the rotGt Aovnd-powenedgandraton comptibiegel ectri ¢ gener at or

elenment and to the_e 0 LG, € lator-regul atgr. . 12. -
A wi nd- power ed g_engréa%zére @%%%@ﬁg??%ﬂ%ﬁogrﬁm%%p&&%p%{ ?irroi"}g-@ Ww%t'ﬂtgt
it is capabl e ofrotat@nahmbtémgniarweinemill tbrque, t he el ast odynani ¢ ener gy
20accunul ator-regul ator, to the el ectric generator, by neans of the

el ast 8dynani ¢ ener gyngehanica g@é‘ﬁ"‘ﬂ%@?’b?'ﬁg’ﬁé@@ﬁ EC%%["HW MaveRieNgor a
unit 13.- A w ngmpaiMangd generator according to claim 10,
characterized in that the el astodynani c energy accunul at or-regul at or

conpri ses a - a mechanical differential element or a differential unit (10),
- an elastodynamic energy accumulator-regulator (12) according to
claims 1 to 8.
10 - a generator element capable of transforming the mechanical energy

into electric energy,

11.- A wind-powered generator according to claim 10, characterized in
that the mechanical differential element transmits the rotational torque
15 both to the electric generator element and to the elastodynamic energy

accumulator-regulator.

12.- A wind-powered generator according to claim 10, characterized in

that it is capable of transmitting movement from the elastodynamic energy
20 accumulator-regulator to the electric generator by means of the
' 'elééféds}hamic' e-n'ergy acc':uhidl‘a‘téd”théi'ei-h,' fhrduéh the differential unit.

13.- A wind-powered generator according to claim 10, characterized in
that the elastodynamic energy accumulator-regulator comprises a
25 l[aminate or set of sheets that is wound in spiral form with a linearly
increasing or decreasing curvature along the length of the spiral and that
absorbs energy at variable torque and supplies a constant torque in a

working area.

30 14.- A wind-powered generator according to claim 10, characterized in
that the elastodynamic energy accumulator-regulator comprises a



25 lamnate or set of sheets that is wound in spiral formwth a

| inearly increasing or decreasing curvature along the length of the
spiral and that absorbs energy at variable torque and supplies a
constant torque in a working area. 21 lamnate or a set of sheets
that is wound in spiral formthat has a bﬁnearly i ncreasi ng or
decreasing curvature along the length of "the spiral.

laminate or a set of sheets that is wound in spiral form that has a linearly

increasing or decreasing curvature along the length of the spiral.



