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Rotary spinning el ectrode Technical field The
invention relates to the rotary spinning el ectrode of

waroosiozsagat ed shape for the device for productPGrCa£007/000082

nanofi bres through el ectrostatic spinning of polyner
solutions conprising a pair of end faces, between them
there are positioned spinning imenbers forned by wre,
Rotahy spinningteletinodd equal | y al ong the circunference
and parallel with axis of rotation of rotary spinning
el ectrode. Background art So far known devices for
production of nanofibres from pol yner sol ution through

Setiniedtfididc spi nning, which contain a pivoted
spi nning electrode of an obl ong shape are for exanple

di scl %%dlnklént‘ﬁg?l N r&a}% E W& &%”Bf 'a?neélongated
the spinning electrode In th a cy I nde
\ﬁahape foothet deviee fenprodustiomh namfabraa dhiopgh élemmstatlc spinning

S RaTB SobiGRE FouB St 7" B) SBIarF SckeBIe e there are
pokitiofed §Ehringdmewibdratforinka By it | whichehrb Qﬁéﬂﬁ&@t@d equally
t he sFlnnlng and col l ecting el ectrode, where t

he skcuntereneaand, paabel wite axis of éataémayoft mtarydspinning
setodk! ecting el ectrode and before it they deposit on
a substrate material. This device is very good capabl e
to produce nanofi bres fromwater polyner solutions,
neverthel ess the | ayer of nanofi bres applied on the
bstrate majerial is not uniformy spread along the
iﬁﬁi%ﬁggﬂgﬁ¥iof spinning el ectrode. Greater unifornity
of praqduce Ia er of nanoflbres is achieved through
t he d%\? WBdgvicgstier prrductiopet papsfibies, frqrﬁ:nolymer solution

%ﬁsér%ze%gﬁszﬁg FRgBL RIS SIS IR ST e o on
abklangoshape, atre dar ekampien msn@seuentwmzl]?oosgmzmeou 1. The device

ti. f of t he inn
EPRirFeuanesnpo: SREhPRS outhe; ARSHG Y BHER WHich rotates
afdUh IS Fidih Gxid Shd bwa ﬁ:vtér%%naﬁ%? Iﬂﬁ@ shfae& #hs %aﬂé? Snto the
of spinning el ectrodé and perpendicular to a plane

palysiersotutiont: E.qtmemw@prglsdpea surface of the cylinder carried out into
the electric field between the spinning and collecting electrode, where the

nanofibres are created, which are carried away towards the collecting electrode
and before it they deposit on a substrate material. This device is very good
capable to produce nanofibres from water polymer solutions, nevertheless the
layer of nanofibres applied on the substrate material is not uniformly spread
along the whole length of spinning electrode.

Greater uniformity of produced layer of nanofibres is achieved through
the device according to the CZ PV 2005-360, that describes a spinning
electrode comprising system of lamellae arranged radial and longitudinally
around the axis of rotation of spinning electrode, while the coating surface of
portions of area of the spinning electrode serving to carry out the polymer
solution into electric field in a plane passing through an axis of spinning
electrode and perpendicular to a plane of substrate material has a shape
formed by equipotential line of electric field between the spinning electrode and
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formed by equipotential line of electric field between
t he spinning el ectrode andcol |l ecting el ectrode of the

whr@hes428 nt ensity. Such spinning el ectrode i SPEDCE2000/000082

carry out a sufficient quantity of polymer solution to
the nost suitable places of electric field between the
spi nning and col l ecting el ectrbde, and at the sane

teallecting etectipde off the Hibleestdntensiter SG6H epinpity electrode is able to
nmers and f rodyce a uni forml ayer of nanofi bres.

K‘T%{F rYyté gy P'egt EaRbMioh PRlymauselutian & theimest puitatilegplaces of
. . ' ' resen

RHaafp ek, aaeCR e iy SDLeAUeing YEG IR FRF B Ire same

ftsne 3¢ ot spir@lsst the bossvdtensoltibysef Jwiythernand to produce a

AR S aB oL FAREh RS Nertie e el Bppduction of such

Spiirtmg Ofelgtrctld, elandd I 8SndBYIRNAY Uls& RR rﬁgée represents the

continuous belts enbraced around two gui di

disadyaetage. whi ch are positioned one above anot her,

while the | ower guiding cylinder extends into the

pol ymBiE si§iuBBoR5%r Bédis@osemlay device Bitrwea uthes ft fires from

BRWRRR BBl i PR IRk FEiarring ki el Bpiming Slectrode

R hRRISS, adNLbT RAPIsStoYmEs B3t £ s¢&aBhi BgPQ:%IBI #ited HSunted on
si de and backside of the textile.” The spinning

&8l R3If b fontigueysn helts cembracgd saygtind two QUiglﬂg/ojIltrgi@es, which are
Lt u I r ich.is forme an
EPERbNed ofel byt Bdthet iR dowREbRding cwighgmehds nto the
polymérosolatiopadry meitenepolymice. Batwees thuse BwoTBEMRINY electrode
i ctric field between the spinning

' |
ﬁ%@%ﬂ%&t@og%d?%%ﬂ%mﬁ%ﬁﬁ e Coumter elegteode; avhilentde spinning
hiQPhOki r .
e LS SirRAtaKRB s T orreaft SHHARE o7 daos, gide and
bagkside:of dbe texdited on counter electrode. A long tine
of staying of polynmer solution or polyner nelt in

el ect The spirmiing elgutrederns soanstteady aécigee I eigH #6itddeftogether
as the polyner nelt are

@ﬂb}’c@@{nté’r ?&J"%Iég% a\@aj\éﬁl@l frmed by anlecdtiealigcenductive circulating
Pl . 1 Y i o
PR U ATER, IRt AREA S M o wres i
elepirissfield hsbwean ithe spinring elattradetand céomteh@lectrode, where are

@#@?ﬂ%%&lﬁﬂ%r igg’lﬁﬁgrlﬁ %tébgg(ﬁgré’\émgﬁ Sijp fgc’:étyﬁpﬁé%l, Whgare carried to
counter electrode and impinge on textile positioned on counter electrode. A
long time of staying of polymer solution or polymer melt in electric field
represents a disadvantage, because the polymer solution as well as the
polymer melt are subject to ageing quite quickly, and during the spinning
process it changes its properties, which results also in changes of parameters
of produced fibres, especially of their diameter. Another disadvantage is
mounting of wires of the spinning electrode on a pair of endless belts, which are
either electrically conducting and they very negatively influence an electric field
created between the spinning electrode and the counter electrode, or they are
electrically non-conducting and high vglliiaxg{e is to the wires of spinning
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either electrically conducting and they very
negatively influence an electric field created between

wo bsepi4ehi ng el ectrode aVid the counter el ectP@U€zZ2007/000082

they are electrically non-conducting and high vol tage

is to the wires of spinningel ectrodes supplied by

means of sliding contacts, in reference to one up to
t@leetEodgs auppliggi by meanss ot lidiagicontaats,dévipreferendeeto one up to

| e . . of .the inyention is to
SheeaTcY, (RER A e, P8 By th BB Rl Eomplcasa.
devi ce for production of nanofibres from pol yner
sol ution through el ectrostatic spinni Inlg [ tn t he
lectrjc field ted bet th ectin . o
SRR BT T s sl Bpraooi spinin
ig&rideOtor! e deQrle ®ir ka%ddﬁBﬁn% ‘H&gbﬁbl%%h'ﬁ%\’f?dp&iymgr solution

rotary spinning el ectrode for tr vice for
shougbielesirastatimarinningds theetegiic Geldatreatedabétween the collecting

elsN : | utions containing a pair of end
?%%gg#ﬁ%%?&ggﬁh%§§%$@ﬁ§¥% are positioned spinning
menbers forned by wire, which are distributed equally
al ong the circunference of end faces, while the

plri nci.pl e . of {he invention consists in that the end
L&J@e%"—"gﬂm&ﬂﬁn_t%ct rically non-conducting materi al

and all spinni n% menbers are nutually connected in a
el ect 1he493) of dhadeyentionigrarhievethby spiqtaiynspiehiagt eledieode for

' 1S i S in.water as well
$HE B 15, BUPOABIOE i AR SyPaf Bk B0 R bt poyer
selugjohs idontaininigea paihiofleng faces obetviddm el hEfEGle positioned
while electric field for spinning is created between

SRENMGMABRET i¥Med Ry WiRpayhictrarer dishibuted eqwa"vhalong the

tsi I to the .

S oF Sht a5 WIS ERLARe o ARBTBAHO Garidifs in that
the esgifanasnarenmatiers lectrieallyvesh-sondiaingt aseriil @andedlespinning

d
skt " Bieomi@Rafiy TrBseee it o mgalperibiciue mangr. The
spianipigr sluot ede BRtEd il ifis MhiedCRSabid b $p @g@oaéewe|| as non-

achi eved by creating the rotary spinning e
watesrralyiget sotutiencand alangoits avholghdengthet emcthesra highly uniform

i t.he: -1 e foll.ow.n roogye, or s
BB RGP Ul ST o R bR B SR KB en e ncvicua
$pinringomeabdrieafter they step off the polymer solution and subsequently
approach to the collecting electrode.

Mutual electrical connection of all spinning members is reached so that
they are made of one metal cord stretched alternately from one end face to
another in grooves or openings performed along the circumference of the end
faces.

This can be achieved by creating the rotary spinning electrode according
to the claim 3 or 4, when the cord on the""i‘end face either runs to the following
groove or opening, through which it passes to the second end face, or on the
end face it is guided crosswise into the groove or opening on opposite side of
circumference of the end face. At embodiment according to the claim 3 there is
a smaller consumption of the cord, while at the embodiment according to the
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end face it is guided crosswise into the groove or
openi ng on opposite side of circunference of the end

wo 2@8/028428 enbodi nent according to the clai m 3 PCECE2600%/000082

a smaller consunption of the cord, while at the
enbodi ment according to theclaim4 the nutual
connection of all spinning nenbers is reached not only

tdaisughthehautualegoamectiondef afl spirning anemberé iSTREAENEAT not only

o n e end faces. I n enbodi nent
gﬁ%ﬂgﬁ thaf *l‘?si’/f‘l‘fsg@?a? ml?é?”?r@e%%ul}%’ﬂ@feﬁ&ﬁbév $heif grossing on the
@End faedsi nto pairs, out of which each is forned by one
metal cord and these cords are crossed onfend faces.
To segpr ; u It f kL . bet ween
i oh 'l 4 LSRRl LI chiE S He SEFngc s are
slivided rinfoepairs nout mffwhphmaatglsefoemeﬁoﬂye ongcm@téll dWdtghd these
t C ese end faces are positioned on one
s?ﬁgqstgr%l\ﬁpgs‘%(g%rﬁng 86%% conditions of the spinning

t hen hleved when usi ng spinnin

0] ect 1bre BB ROsKioBa dhp gneacsebetwabmmichralpmately

ruNd@Brd bR RIr8€! tHaf %réé’tecf?{éd Hglhbﬁgeélé‘?rﬁéntbs fsgﬁﬁﬁfﬁdéalectrode

or its section between I's cover
aceerdingtal the alaim 6¢hﬁhﬁ:emd1§acse|seme mositioned o ohé 8haft.
ef fect may be al so achi eved by renoving the

el ect Momalaldyagtagﬁbuk icﬁﬂdmbﬁf of fH@fﬁlﬁnmﬁﬁﬂr@c@@L 5\{§ﬁmeh Rhieved
d f , t mounti ng of eac
Phen<15iRg SR Slasiore Ihigeodimeat acsowbip e thevcleims 7 or 8,

Wh@n%é‘(‘-ﬂeé’tﬁcélw Bon AUttt %ﬁ%ﬁqg R@Pég Py, |L§gs%ﬂ§nf lg%ggen the

faces with the'drive it is ob att
and fagast istcovered by eteatricatly nentoomnduatmb spatihg taloare
speed, and that al so unchangi ng nutual position of
theseSmmdarf affest imagnber atso tdvhievelds dypaemidvilg the electrically
i nni ng neans noupted in grooves or holes
E 'V'Fég'@QSfE&’Fr? $RACR bewegnithe ondifrgesrnd thredgh mounting of
E361¢ bf e &Md PAcds® 4H Mk Ena{ﬁ HiRG& thaf [%oéskg.l with th% drive of

el ectrode is schemati caI n enc Faw n
swieniagtelectrode. B_y shumgaﬂmemncnes vitewhefdriveeit is oﬂl@med that

f&C |nv nt i he .Fi ononetric
v:‘ee(\é/)vﬁoﬁ \@p e lrhﬁ% rdé tlwp%pdz Batﬁﬁ,s,@@%%%q and that
éleomﬁdh‘angﬁ@ ﬁﬂrtdalcb@§ﬁd)rﬁ1gaf°t'he§€der§dicf§§es id Reislitdlt, tAus also
parallel position of spinning means mounted in grooves or holes in end faces
with rotation axis of the end faces.

Description of the drawing

The rotary spinning electrode is schematically shown in enclosed
drawings, where the Fig. 1 shows axonometric view of electrode according to
the invention, the Fig. 2 axonometric view of electrode in embodiment with
spinning members formed by one cord crossing on end faces , the Fig. 3 a
view to electrode in embodiment with spinni}]g members divided into pairs, out
of which each is formed by one cord crossing on end faces , and the Fig. 4
shows mounting of the spinning electrode in alternative embodiment without

shaft in reservoir of polymer solution.
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view to el ectrode in enmbodi ment with spinning menmbers
divided into pairs, out of which each is forned by one

W@ orod/ozs4essi ng on end faces , and the Fig. 4 sSPOWEZ2007/000082

nmounting of the spinning electrode in alternative
enbodi ment wi thout shaft in reservoir of polyner
sol ution. Exanpl es of embodi merg In one enbodi ment of
rotary spinning electrode 1 according to the invention
the rotary spinning electrode 1 conprises two end
Beanpksaofemboditheft Whi ch each is forned by a disk
of electrically non-conducting naterial, for exanple
| asti I :
P25t i o BRI 4189, pifing' B8’ 4 acgorang to the
dnvantionrtbe urgtayy sringing eleotradée oh comprises :Nvafdnd4fa@e§ 2 &ed 3, out

LR B S8R v, AP0 of DR HINE ok LoD i, for
@xamps ;ﬂéstl&anoaﬁted%oné’&tﬁeéigﬁ?@n anshat 0o bg&ﬁ%ﬁ&]lgr to its

i rcunference of the end face , whose di
gidinal axisgdhnwhieh issimuylarenustynaxds of rotatiencofathe shaft 4 and

evEshinbg et A ALl BE OSSPl ez e

fare evenly, péBfmmdawadwigﬂdomalmtzzeaeh 24t §rand 26 fé‘ﬁ’d along the
gla,?wes on ci rcu tE\rence of the end face 2 and T

hgiefrerefelenceqf theenshiage Snwhose digraetaids thﬁ:@arae as diameter
bhﬁ{eeehé fé'&“ﬁt ﬁ'@ré Bge QQEHIZSJe:?ﬁotr@eﬁcrgPIa‘f glrc#é(ve“sof_ﬁuﬁ ':ﬁg 34,35

materi al, whi i s enclos
é‘ﬁd éﬁsTbarrgdlabgtodveemrt tiecunaféren cegofthe eend feces 223 afe@ﬁranged

S TSR SV B RPN et 2 ana
eadialv grobvks@h Eircuriferéndd 8f fRCENPadehS tiRdle i§ #MSunted ﬂe cord 5

whil e the section of the cord 5 between the groove
ahelecticalip perdudingrmatesiab which ssergosatkinto endless loop.
spi nni ng el enents of the spinning electrode 1. Through

t he gfle@eerdss BOpms@ﬁ ftdre theratisl groovde ey 2dr— sh dﬁ'cOifnference

d f t.h f 2,
ohfheC a0 FAFE Zgan PRYaeT At e pyS 445 Oh 16 Rfiaty 4 rins into the
opsssite grdové Bﬂ%ﬂ\khélﬁrdd?ﬁfe?é’rﬁdé of thad'eHd RlceVd, Wi fehl‘ﬁe section of
xis 41 of the shaft 4 runs outside into the oppo

srd i@e%eﬂﬁbecgf%\(ﬁrﬂé readdbe sippohite gnabvieadt cﬂaates one from
oove 32 and
(p;sgjéwré&fe%rﬁ%é& @rea eéﬁ%{.’% I spinning el enent
Of t hﬁrﬁﬁbﬁ%gggr%\?g t3r1opo>|§ssles the cord § to the outer side of the end
face 3, reversed from the end face 2, and through this groove it runs into the

neighbouring groove 32, from which the cord 5 parallel with the axis 41 of the
shaft 4 runs outside into the opposite groove 22 on the circumference of the end
face 2. Section of the cord § between the groove 32 and opposite groove 22

so creates another spinning element of the spinning electrode 1.

By means of the groove 22 the cord 5 passes to the outer side of the end
face 2, reversed from the end face 3, on which it runs into the neighbouring
groove 23. From the groove 23 the cord 5§ runs parallel with the axis 41 of a

shaft 4 into the opposite groove 33 on circumference of the end face 3, while
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By neans of the groove 22 the cord 5 passes to the
outer side of the end face 2, reversed fromthe end

w0 a®me/03]420n which it runs into the nei ghbouri nECCAZNNZ000082

23. Fromthe groove 23 the cord 5 runs parallel wth
the axis 4 1 of a shaft 4 into the opposite groove 33
on circunference of the end face 3, whilethe section

dhe tdeetiooraf thebebrkdn betwedr oy @Fodves28 3Rd %?%?@étes another

anot her n el enent of the spinning el ectrode
Isif?"m‘\%gé ﬂg?pﬂ'ﬁéﬂim'm@'%@g@&further t hr ough the

follo radi al grooves 34, 35 and 36 on
ci rcum é’g%ﬁé‘@‘%wablﬁ@ee(?ﬂidfﬁ@ésse%ﬁdfheﬂtbt@gh the following radial

d
??é%@#fg'?e%ggé@* —grhgl?\é:n % g?lg %ﬁhpeeﬁ%éag%& pgd thrgugh the
tf¢it9vulmg d Sadiat gmesm 28lahAQ@6SoR oﬂadn@e:@abéldfethemﬁdﬂface 2,

| f
&é\"ﬁ AN gse&F'gﬁlsté ?’6 dfae fOfCﬂA«f |b§?\5)$@?1n'§,fg%9 eﬁ@ffggg; SZ %@dcb paralel with

aNid Wcﬁéﬂt@ﬁn&bﬁ%l 05 hh?h BnleiS of ?heaggmﬁ ing.glegtrode 1, while

i nt erconnect the spln I ng enments 1 n a
Hm]@ptlonm@fctbedc@dngyrtb‘e qnnoumdlsades}rafoﬂesend faces 2 and 3
nd.the end face 3

ﬁ*é%%?”ﬁ%ﬁ“%%&ﬁ'aﬁé‘?lﬁ%‘%@% iR cooRlRive 9A0PS, out of

h . In this exanpl e of
enboal NEAPYY BIMBYDE 15 adial Gifkves«on Areyrelaseass ohihe ond face 2
aNaNRe @ndefack OB Atburé® lr?QQJ/é‘r%Ffdrﬁ%‘P duffé}‘ehF Oé%rfe*?é Sout of which
case thanks to manner of I1ts nounti N
8P® b 8BOwR lauthelﬁrg 2. dndblmxamelemfobrﬁlawmérmmhie eord 5 is, same

d f h rd 5 ed
5 CH S BRI s SpBAS e S re cae

thadkalto giarmes of i ourting wﬁéd‘r‘él@ﬁé’&fe%r &Q%ﬁc%f&r@ﬁg@ Bfthe end
{qqce 2 the cord 5 passes parall Wwth the axis

€ % Aa¢ on4 circumferenpe %é’p@@hﬂe‘agﬁt @othe ®rd 5ois crossed on outer
Hégeﬁﬁfg%q%f‘a&fsigﬁ gnd face 3 , while the section of

e cor et ween e' grooves 21. and 3J. form ong of
t ft ng, el ectrode .
LQZni’ﬂ*@“{aﬁga‘g@EQ&%v%fe ondT conyCeatgeacs o Mrcubiase 2 the

coird§ qfastbe paralidl aoth the a@y QﬁS@ﬂhferéHé‘fH‘%%“ %}Sss%e groove
éi:mﬁh which it runs into the groove 34 or

sumferenseafdhe enddace dawhilertbe S@fstlorm @f thel comcs batween

0 th [uDs,
e OB ZEIHY ShHO0HE o ol B3 B Shinnig
ejectonde 24Bymeans ofifrer grooee &1 theecard d5feed to the outer side of
the end face 3, reversed from the end face 2, through which it runs into the

groove 34 performed in an opposite section of circumference of the end face 3.

After passing the groove 34 the cord § runs parallel with the axis 41 of
the shaft 4 into the opposite groove 24 on circumference of the end face 2,
while the section of the cord 5 between the grooves 34 and 24 forms another
spinning element of the spinning electrode 1. Through the groove 24 the cord 5
is brought to outer side of the end face 2, on which it runs to the groove 26
performed in an opposite section of circumference of the end face 2.

Having left the groove 26 the cord 5 is parallel with the axis 41 of the
shaft 4 brought into the opposite groove 36 on circumference of the end face 3,
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while the section of the cord 5 between the grooves 34
and 24 forns anot her spinning el enent of the spinning

web@snesage 1 . Through the groove 24 the cord BCT/€Z2007/000082

brought to outer side of the end face 2, on which it

runs to the groove 26 performed in an opposite section

of circunference of the end fate 2. Having left the
@Arsbbetvagen the gmalveS 265 apdr38 iteformsé tanotier pihtingleléinent of the

g elestrodect “Phioughdhe sEasls Sathesediokars fuder brought o the
giiten se 2 theéndack I ARNRAG Egﬁ BRhe B8y 33 BdHorRled in an

the spinning electrode L_. f oove

RRgshe jsection pheircumisngnee obtherencbfacer3, sillle arf thd‘leréde_fﬁte 3 the
f ich it runs to the groove 33 perforned in
‘%ﬁggg%gf gggection of circunference of the end face

[ d 5 i d. Th
Sord e e oG Be 08w 38 N fins paraliekmiB haiaotp 41 of the
tsh@ftakinto thetdppdiftesdiable 43id Gréuliﬁge%%fééfg@e%g%ge %_?’whereby

on circunference of the end face
dbr tsesHonfof the cordl 5 bebwersethe hgrogvev @8 aBda28l f3fns another

i nnj | t of t i nni
SPIfing Bt GEM" bR Re Trkode 15t lagP angaroeve 23 the
tcord Bepayseetothd®udér sile cFrthe fedeierade. 2, Bh %L&QE firther runs into

further runs into the groove 25 perforned
B GEPQve 2aRerimstd in AR LERRASEACseAtipNt dfecicsuinfeserce? of the end

- . i 2 cord

(R R R e Aol 05, £ W il S e
. a . .

oppos 5" peStint' b2 Btble 25 fetatfl S MGHe paeiBhRith s 41 of the

ahafti dsinkeoppositd gtomen3s vh sireRTer&e %2 Ghe el Faé%%e_ﬁ; and its

anot her spi nning el enent. By nmeans of t gr oove

BRENIALRpwern the giigries: 25 end 3hicwates aeotber shinningielement. By
et f R0 GHBVNa8 ind L1 4 RUtol i BREYGGIA RS B Al face 3,

I n opposit& sectTon of ciTCu _
pnswhidnatit aunshintenthe agreode t 832 perfembed SinCloppoeie section of

again. Fromthe grpove 32 the cord further runs _
B'g?tﬂl’ﬁeé?“% 9{4%@1(@%@ 3 sp that ppdhe gad face Bithe cords is crossed
agaasi te groove 22 on circunference of the end face 2

, Whereby it forms another spinning elenent of the

sSpi nng e 2. cord
E Do MERHARTZ tnd Bt Alhlep Fufl BRIl huh gl o of the
staftid i into the opposite groove 22 on circumference of the end face 2,
whereby it forms another spinning element of the spinning electrode 1. Through
the groove 22 the cord 5 is brought onto outer side of the end face 2, on which it

is brought into the groove 21.

Other not represented examples of embodiment from the above
described embodiments represented in Fig. 1 and Fig. 2 may differ especially
by mounting the cord 5 in radial grooves on circumference of the end faces 2
and 3, while the cord 5 is always endless, made of one piece and its ends are
connected on one of the end faces 2, 3.

Depending on technology of production of nanofibres through
electrostatic spinning of polymer solutions the cord 5 in a device for production
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differ especially by nounting the cord 5 in radi al

grooves on circunference of the end faces 2 and 3,

while the cord 5 is always endB8ess, nade of one piece
adtinanefiyrs s dhugbnmdnben mancee cohnédted anith baesgsol@.of the not

. _ f
ERSTTEREY Satrba g BeBoyoiac, peSsdl rhiih rornged.y perthat on ail
Sqiiuﬁihgnﬂemmtsﬁ@ﬂﬁe%piiﬁhiﬁg BRB8e tREreNE IR %téfg%f\\?élgaﬁe.

nanofibres is through a known manner connect gp
o Do I PHebAERESEE AP Bl yich i o e
sPRiIRhioh yiew eafemaintenandes amdi possiplecteptacemientt bEtige idamaged or

. i f th .
dit e R ami=t Tie Ot SURbIG i tapeSsRAR oprtheiFig, 3. The
odpinming teteetroR: Rhdl nRRSINDhE AR e RN Bk ;Sr'é@iogei@;ﬂﬁgdiments

or defective sprnning elenments the nost suitab .
raqseedipattedthentignd and.2 withTihe eplyrdiffatensiee thatothe andless loop

; : ! di ment
TRIR 18 8 BT (B XoP oLl e, AL mRBgR Tet hed by v
dndémeretent endleass lbbps 61d| 825 anaBBE VHTLH l&ﬁa%@t%}!yseach other

in the represented exanpl e of enbodi ment forned
tcmfi‘& ‘?W‘Pﬁéﬁ@ﬁdent endl ess | oops 514, 525 and 536,

whi ch _cross mutual |y each other on the end faces. The
cord Fhe edyfed14gomesoentt fremrtheiratiaygoaone 23 .orocircumference of

; . . d ralle ith the

o S i 27 o BBV IR 0s B oL bl L o e
@pposite giooven 3di orcvinduanfenercedf theeerRNicka and it3 REclidr between
%ﬁcti on betﬁgn the grooves 7L and 3J. forns one of

{he LRPYAT nElePBfietk Lrprs eRe ofghampitieg elemeats of the spinning
E @ 1.hﬁ1r6[1gﬁ\fﬁe y%é\fé%% ?r'ivﬁ Icg#lﬂé isbBR)Lﬂ@H% gg ?nglllts‘iacfe of the

side of The end fac T runs n
@nhdoface3 B, i an oppichi ite rurec tinton thef moowr@rianopﬁ@éité Rection of
axi

FheuiféiBnge o 239 Tt0 3, HuBB3R S pgsery earslicbmith 2xis 41 of
th shart aristectheppodte Y6oVeA2R oh ciftlinfeleidE st f® end face 2, and
N Enente
and Z& el enen

bet ween"t he grooves 3 anot her spi nni ng
8P areatesheiiesy thecwropweie B4 anthr2dughothke spimmive eRnent of the

SpRnfy gle@ilrédiasl.bfﬁr%gaﬁ the g6 24 the cord 514 is brought to outer
side of the end face 2 on which it runs into the neighbouring groove 21.

In the same manner there is in radial grooves 22, 32, 25 and 35 mounted
the cord 525 enclosed into an endless loop, and in radial grooves 23, 33, 26
and 36 the cord 536 enclosed into an infinite loop, while on outer sides of the
end faces 2 and 3 all three cords 514, 525 and 536 are crossed, whereby their
conductive connection is ensured.

In further examples of embodiment derived from the example in the Fig.
3, it is possible to create further different not represented arrangements of the

cords 514, 525 and 536 creating a pair of spinning elements of the spinning

electrode 1, while it is advantageous if all these cords are mutually connected in
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side of the end face 2 on which it runs into the
nei ghbouring groove 21.. In the sane manner there is

WO poosaghi42d grooves 22, 32, 25 and 35 nount ed tPET/C&20@7/000082

525 encl osed into an endl ess loop, and in radial
grooves 23, 33, 26 and 36 the cord 536 enclosed into
an infinite | oop, while on out®er sides of the end
faacelsdtz:tmgdnanaéﬂ —tehy ey theidsubibd cobitaing PedséwBen the cords
cross their conductive connection is

TREFros35ch TR Paueting cannsction i BPrermedan wuler side of any

I t

fdroﬂbﬁr@\oefé%% Zear?c%’% thiough%nother! Qndmﬁ} Hn% adrcga T '@%@H? s

create further Tdiff&rent “not represen
f th |

opi Ln?ﬁ%"%ﬁéé#%ﬂdﬁ’ﬁ?‘%ﬁ”’ﬁ’%nﬁkz%éroﬂgéﬁa%% i dggangence on

iproductmdviechaglegysofi fnaalofi btdsesmrtévté@ lr&lraekﬁWH&hhb{rt\%ra\lmth one
[ eir mu

BB S8t eareBabled ftof 1 My v ighe pAaibY s aseunded.

their nducting connection is performed on outer side

of any agmgblg{ch pauRtathad darigg dhe f@Fﬁ*'@Og@f fdmosmenlng;nimtrode 1

and/.or

5P el lBpRStatic REISCArG svb e GRS it etn@E R spinning

tetmhﬁdrsoggl thée eanofngoreiectmlimelctaeﬂ itie andtn pypYeBBARAN collecting
oIe Ehe not .rep nted source of high

Herods abdedin tng spg"msha@@erm%gspaﬁgoaw@om spinning
tel&irodé” nw i$ RRIVaAtR} ?fftPIEZ% AR ELEH b ﬁﬁeéln the end

%aee belTow) el ectrost ati are subsequen
f@ét%@%‘e?.%%§ﬁpt3f%d§dl by iangpagiingriuttes ob Blectricadlyi mm Othuctlng

TR e e IO .
bhelestricnfieldg of bppbsiesiSpikning dlementslyp ﬁ‘feaﬁﬁﬁh'lﬁg ééé%twb% 1, thus

shaft 4 in the space between the end faces 2
ﬁ@@'@@é@nbw dhe psRinmiggt piesess, bukalsd talhigher stiffness of the

terial. The spacing tube then
g@ﬁgﬁgeraléﬁ ?F}gjo Tibutes not only to screening of

I te _spinnin ments of
opi oy 16 L& WG el e <, b, electode 1
a@ioTdingtopserne f, the showrs @xérﬂpl@s%EémeUfrﬁé}ﬂsé iRfthé Rfevice for
s inning el ectrode . The shaft , possibly the

;%PHP t ohanofibres sb@ﬁ'ﬁﬂfﬁ@flyelamirT@thabl(chnQMrItgdtm the not

AR ciited Rescrlaior BERMI Sulon WIRE' 51K of e fhihHg setements

ontatlawey smimrmfeme rspldnanQOélectrode 1 reversed from the collecting
electrode are plunged into the polymer solution contained in reservoir of
polymer solution, while in a case when the shaft 4 is superseded by a spacing
tube, there is no undesired contact between the spacing tube and polymer
solution. The shaft 4, possibly the spacing tube or other part of the spinning
electrode is further in a known manner coupled with not represented drive for

rotation motion of the spinning electrode 1.

During operation of the device for production of nanofibres through
electrostatic spinning of polymer solutions, the spinning electrode 1 thanks to
the drive rotates around its longitudinal axis and its spinning elements

positioned uniformly along the circumference of the end faces 2 and 3 are
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represented reservoir of polyner solution, while sone
of the spinning elenents on a | ower side of the

W@ piosn2aags el ectrode 1 reversed fromthe col | ece€TgZ2007/000082

el ectrode are plunged into the polynmer solution

contained in reservoir of polymer solution, while in a

case when the shaft 4 is supefl8eded by a spaci ng tube,
tsvbsequenthoplungedi rundec dne devel ldt palgmet Iselutipacinniet teervoir of

: Lon, Th haft. 4, possjbly the
e e St s JEt o BB Eauhel Srsraseatore he
ilevel wovbrsd by thek pelymeTastIetior: Malifg e‘MérBeE%e spinning element
resented drive for rotation notion of “the spinni n%

tréﬂ% PRomRer. splutipRgsuhraauenty agproaehere\td ctbef collecting electrode,
i fii |l ectrostatic .
SN bbb o SSRGS g o
tceanestetiota Ithe doppesiteoipatee of aighndoltdge Isonedd YHhMathe spinning
i nni n%Eel ments positioned uniformy

e o th sphnt Sibcfods I tren@omems shsrine inting element
AppRILFRS LYY W%dcdﬁeéﬁﬁgp%'%%rebageo?@{geﬂ %8 'the collecting

olution in the reservolir o r's on a

elestioder iag agepuly of differgncepef theaseledtay potentits Hereés created a
SO leYF, B o A in Bt e s v spiming
slepentueitisteg PPECSFIARMY PrédidsC Vi th9 GifkihhOHfcess the

whj ch is in dependence on the technology of
BPYEIE gRangafibdes gra mragtegr iamdihe polymeemeelutidn tan sheface of the

DA - B Sour t han the spipni.n
SpEATIa e, Ghick Aoldh YRIEeREHET Totoe il cipesfafingnt move
taveardpitimn colipatingradedtradenr oaches sufficiently to the
coll ecting el ectrode, between it and the collecting

| ectThe ifg le f h&figr. itig abl
eofgnt [ a?gjaﬂg? gp?géctr ﬁé\r?éetdga{ﬁsaﬁpfeiglgi Fén%?bs?t fdgﬁsgﬁﬁﬁlﬁg of th-e
EP'¥EWiS@|Lftl°é‘I en itafustacal gy ferma cartalnetimeniptevalf whiose length is

Nl b N NG OFOCeSss. .
e d R i dnE TPkl olaloiCe’ PR AP el peng avs 1.
ancafted fexpinyt bl this| timerintepbaltit 09 MBvEdITAWARE e titshity of the
spj_nni ng el ement, which through the action of force of

%‘ﬁl@&ﬁ%g{%ﬁ‘ﬁo&’e@é‘\ PRSaEChinags Riwrgedbinte the pelymer solution in

e : LNQ] I r DS d . a8 Ltlo
ORFIERn, o PRUTTLN S0080R, HIB Ve AERY St e T e
meanwbie subsedquently getrfuather spimirimetynv?’nts hodmginlgethetéblymer
' ' t Spi nnj n

%qﬁ%@qqutﬁzgﬁnh‘%ghﬁﬁ tﬁgﬁgsd ]_cce.r aet !s.girr]mi%g ele%trogle with %escribed
arrangement of the spinning elements thus enables a continuous production of

nanofibres.

The construction of the spinning electrode 1 nevertheless is not restricted
only to the above described examples of embodiment and their modifications.
Further possibilities of arrangement of inéiividual elements of the spinning
electrode further result from arrangement and structure of other parts of the
device for production of nanofibres. One of such examples is represented in
the Fig. 4. The spinning electrode 1 in this case comprises two end faces 2 and
3, out of which each is formed by a disk from electrically non conducting

material.
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and after expiry of this tinme interval it is noved
away fromvicinity of the collecting electrode and

w@orvseepdesit | y agai n plunged into the pol ymer spETICZZI07/000082

in the reservoir of polyner solution. Into the

vicinity of the collecting electrode neanwhile

subsequently get further spinming el ements containing

t he pdiherend tawest2 and Boon te outensiderare gbvided Wlfml@m?es 20 and
i,hni ng}tel tr ge W|th descri bed arrangenent o

vl ate, iRl maued in apemq walk sf the reservoir 6
I@if%weroéblaf oM ZNAk ith&iE &ndd '?ﬁ? ERrBUId‘éE W5 Jooth wheels

s |nn|ng el ectrode 1 neverth restri ct

y 303 angeindbeveodeting trmamenahab(m poﬁltlenhsd;lenarud by dome of

rthe ossi bj | |
4 khoRRnBhARE it e riHds2glech Braols of REoRimant by means of
mec«stmk;e fings 202, r 302 nfodritedia rcdRe SARRE ﬁﬂges 20 and 30 and
ructure. of other parts of the device for

8 uiing goaiRsk the extergralk gt thecsesepiains6 iof QOé)pnesealuadnl “ﬁhe tooth

4 T. I hi,s ¢
(hgef 801301 SRR GHE S W YA 52 3. i
toupted with ﬁneddrwe 8 Gonetetiin vftabthywnesls @01 3eHi 4Kl driving tooth

BPsele gé“?ﬁ%‘%a&é‘&niso@%%& Feotnd facasod avek 1 the same
anectn ahl YwiRUAE eshrha eYI@tB h§ dé’ristt.{qgetn[ee&%s\f%t mutual
6 of polynmer solution 7 e ren rnges

pesition ofi the end: faces 2nard(3s lmanh Bfelcarmelspcrnduhga grooves in both

BRATSLEP, 1501 S Al o550 oDt i M s
glfooeebpdsﬁagtsphmmyﬁﬁé?ar%f |s‘idé|€all@| &ﬁtﬂ%&tibhrb%s 8@% ettPfaces 2

nt ed |n necks in the hinges 20 and 30 and uting
iThstAIPRG that Wholgarircumfererce @ééhecﬁnd éacs 2othereeare evenly

pl ed
SN i, 523 2%, 2B B
cireinuferareeSof th@oemfmoef)a tlgééret %’gti"e“}“\'}ggbﬁ%{aﬁ%ﬂ f:;\/&f@la?rogves 31,
@1 d§£ 23%@‘@% W ﬁfggh@uamh% raciakgreovesren dircuatference of the
Entflfadel B ahﬁeraaﬁﬁgr&We%%n E?Egrﬂ#&@né Pﬂ?éuélgd g%ge 3 accgrding to

const ant nut ua osition o e en aces

somne lof the: above eeporited gxampbasesf embb@tﬂemﬂ thérac@®s2he cord 5
so t hat t hrough

SRt SSRRSS AEF chsrvALcwrar ensiosadamioepovaTarendiess
loepsiti on axis of the end faces 2

On basis of all of the above mentioned examples of embodiments nearly
unlimited quantity of various more or less different variants of spinning electrode
1_may be created, which vary from the described examples of embodiment
especially by a number of radial grooves on circumference of the end faces 2
and 3, thus by a number of spinning elements of the spinning electrode 1,
possibly through that the cord 5 or cords 5 are not enclosed into the endless
loop, but that they begin and finish on an outer side of some of the end faces 2,
3. Further differences may be attained also through a various embodiments of
the end faces 2 and 3, which may be created in principle as any three
dimensional body. The most convenient solution of the end faces 2 and 3
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and 3. Along the whole circunference of the end face 2
there are evenly positioned radial grooves 21., 22,

wQ30saZe4225 and 26 and around t he whol e ci r cunP€r/€nz®7/000082

of the end face 3 there are evenly positioned radial
grooves 3J., 32. 33. 34, 35 and 36, while through the
radi al grooves on circunferend2 of the end face 2 and
rreveathetpssosesmsntaibrec tiné ediskiasf  electrivalle nebori- aéﬁd@?ctln material,
%ordﬁaa to _sone af th above descrl bed exanpl es

B8 AR dPUnfes Wiih EexRsct te thacduability ARG safeness of the
Vit SS6r t&AB B rarkPNEMind Sk ra
endl éss Ioop55) aOn ba'g]:msI of ti% éof th?g[g%é\é;é'?r%ﬁe/ ndgon
dhaspineingprasess @smveelt. s nearl y unlinmited quantity of

various nore or less different variants of spinning
el ect Ashthar_poagiblee varieat ef, embodimerar of th@rﬁp‘ir’ﬂﬁng electrode 1

SEREAETe BET s BT R LRHELLl e 2 5 mes
fere emstearnef the Fduisl @%o@e@uﬂ@f%rn@d ) éﬁ?ﬁ lerﬁhﬂ@néﬁe or more

of the spi nni ng el ec de 1 035|b rou
méd%élaae 90§moagdd§®rwa§ag¢o@f tba(slpmmg elaotrodlael of this structure

b d f
SBARAE e L ISR BBy K f v
etofdhenewh&fh isHptcibeas|etraatiaficd Béﬂv@éﬁ'!hé‘ cBﬂééchgsand spinning

@?’o |rrents of the end faces 2 and 3,
Q& m%ff'?ﬁc?'ﬁbl%"ﬁ@%n?f the @@ddfaMsZoami gaoiiliye danger of

gﬂ]ngavtémr?f f Fe@éﬁ?e e?Ql %tefhtgher?é fé%%ogrbdrfeggﬁt? %\f Wgable wiping

maanswfhudyrey sohitioni slocatduo s thedges fades. rounded wi th
respect to the durability and safeness of the cord 5

or cords 5, and to mnimsation of effect of these end
faces 2 and 3 on the spinning process as well. Another

hehssthabapplicapilitgf enbodi nent of the spinning
el ectrode according to the invention is the variant,

when t h I t
shen, T EECA848, BBt P e i o
devige fer pmdis:tlsnamfenamsf tres tledugbpelactisstgtic @piririvey of water as

ctr de of this structure neverthel ess
?’ﬁégg ngjg‘c‘&?{e ymrlsp '0BSused especial ly by

i nfl uence of polyner solution, which is into the

el ectrostatic field between the collecting and
spinning electrode 1 carried on surfaces of the end
faces 2 and 3. The danger of
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initiation of spinning process on the end faces is
prevented by suitable w ping neans of pol yner sol ution

w@bdosoz4esl to the end faces. Industrial appli cedi/Ciz2op7/000082

The spinning el ectrode according to the invention is
applicable in a device for production of nanofibres
through el ectrostatic spinningdof water as well as
st ofteferential markingsit i ons. Li st of referenti al
markings 1 spinning electrode 2 end face 20 hi nge 201
t1oot hspineiig @eetréiet ance ring 2 1 radial groove 22
radi al groove 23 radial groove 24 radial groove 25
@adia?”éﬁ%ﬁ%e 26 radial groove 3 end face 30 hinge 301
oot hhiMgeel 302 distance ring 3 1 radial groove 32
radi al groove 33 radial groove 34 radial groove 35
28di atodp¥deel 36 radi al groove 4 shaft

202 distance ring

21 radial groove
22 radial groove
23 radial groove
24  radial groove
25 radial groove
26  radial groove
3 end face

30 hinge

301 tooth wheel
302 distance ring
31 radial groove
32  radial groove
33 radial groove
34  radial groove
35 radial groove
36  radial groove

4 shaft

41 shaft axis
5 cord

514 cord

525 cord

536 cord

reservoir of polymer solution
polymer solution

8 drive

81 driving tooth wheel

82  driving tooth wheel
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4 1 shaft axis 5 cord 514 cord 525 cord 536 cord 6
reservoir of polynmer solution 7 polyner solution 8

wa@lri0s®28828. driving tooth wheel 82 driving tootPCT/CZ2007/000082

wheel Clainms 1. The rotary spinning electrode (1) of an
el ongat ed shape for the device for production of

nanofi bres through el ectrostatidc spi nning of pol yner
sol utions conprising a pair Glaimed faces (2, 3),
between them there are positioned spinning nmenbers
formed by wire, which are distributed equally along
the circunference and parallel wth axis of rotation

41) df Theerot inrfifl BRichddel (g | i
<(:ha2 acter.i sé:)d@'g;’?r pmrgitﬁ’g t@ hgﬁg’ng (f gtgggﬁ‘(;ezéﬁ%%te%rs ga?‘%é%r tgF de.\nce
dPleBrdustion pf nanofibrasuibrough eectiostatic apinning of pelymer solutions

A r ald YaC ected,in -
SRSt P Do 8r 20, FEeCla, Yol ARG s, tecs, i pstioned
spiving deeihberaifornel ry wire, hehiehah@ distahaeacéq@idiesiong the
by that the spjnning nenbers are forned bK one net al e
Ehpumiarence aiid: hoarallel aviftn axisy of relationd(4d it hecictay spiming

neihe s , :
BedguE SEniAARATS ot 45 49 s 12, B0y pace of
electigalyrmanceondudting reatériahand alltheIpindng Thembetsaae mutually

i ni.ng - : di he claim?2 ,
SRhPRR i i ARG EE e Batet * ine. on-t he end
i 21, 22, 23, 24

;g?ezé? Eﬁé trgt?w]géiggﬁﬂgwﬁpgd%{ﬂ%og&)t(acgqardmggnﬁonghe claim 1,

i i : n
CAARISBISEy tha0 858 S PBess £l By che el or
th)astratched aliemataly ifrosul one end face (2, 3) to another in grooves (21, 22,
23, 24, 25, 26, 31, 32, 33, 34, 35, 36) or openings performed along the

circumference of the end faces (2, 3).

3. The rotary spinning electrode according to the claim 2, characterised
by that the cord (5) runs on the end face (2, 3) to the following groove (21, 22,
23, 24, 25, 26, 31, 32, 33, 34, 35, 36) or to an opening, through which it passes
to the second end face (2, 3).

4. The rotary spinning electrode according to the claim 2, characterised
by that the cord § runs on the end face (2, 3) crosswise to the groove (21, 22,
23, 24, 25, 26, 31, 32, 33, 34, 35 36) or opening on opposite side of
circumference of the end face (2, 3).

5. The rotary spinning electrode according to the claim 1, characterised
by that the spinning members are divided into pairs formed by one metal cord
(5), while these cords are crossed on the end faces (2, 3).

6. The rotary spinning electrode according to any of the preceding
claims, characterised by that the end faces (2, 3) are mounted on the shaft

(4).
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by that the cord 5 runs on the end face (2, 3)
crosswi se to the groove (21 , 22, 23, 24, 25, 26, 3 1,

W@320088384284, 35, 36) or opening on opposite siPBEr/0£2007/000082

circunference of the end face (2, 3). 5. The rotary
spi nning el ectrode according to the claim1,
characterised by that the spifbing nenbers are divided

i nto paithe fatanedpinpingrelectode avopdit@)to anyi bletHehelaims 1 to 5,

fltio et BR o dBe <t kel 1l Peomakiptest oprectrically non-

oedadiimgssadhgtubechar act eri sed by that the end faces
(2, 3) are nounted on the shaft (4).7. The rotary

spi nnignThel eedry %%ﬁ\rﬁﬁ% %Té&r‘&@eté%gﬁftgrg@go ?Iglée cf?ljrﬂi &% harh8terised

5, characterised b at the en are
i fhatdthe sectien rofctiie phafin(4 dretweennthes padi fages Lisecovered by

[ aning _el ectrode according to the
%I%c;{ﬁ]&é&%qi%?oﬁ 'ng aﬁﬁpgttHé?' the section of the
shaf t (ji] bet‘vveen .t he enld faces is covered by _
el ect Pt dAF PIAYSRIBRGYCE Pﬁ@ﬁ%&@%@mm&ang.ofﬁg claims 1 to 5,

b@kﬁé&eﬁi@bgng?gtﬁﬂteﬂ{é U gégfé%r %) ng)t op, Y ogft?rt e pie axially

claims 1 t¢ characteris y that the end Taces
gpnpectedewituitbe hinges 42, 3Q) atduntedmotatateld and lalighed axially in

' d. bl d alj. iall
BPESS, SFfl M ML P Bt ALIBR S ke e racia
gmavesa@1( 22, 28h24 e26 h6) ast sPentidRomahe(ehl fack?(2) Z3e arranged

s in the end face (2) are

24, 25, 26), 0r openin
aprinshihe h%?é?'r@?ot/ﬁ%.(gad?’%l 35@r%\él7é§s QQ?%L of CPRNIrgH, indIMe second
£hd 1P (3L PBEThETInAES 25, S BHPeHaNE (08 (B ) of the

spieningi electnades| (@t r ode (1).



