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Background art

So far known devices for production of nanofibres from polymer solution
through electrostatic spinning, which contain a pivoted spinning electrode of an
oblong shape, are for example disclosed in WO 2005/024101 A1. The device

15 comprises the spinning electrode in the shape of a cylinder, which rotates
around its main axis and by a lower section of the surface it is soaked into the
polymer solution. Polymer solution is by a surface of the cylinder carried out into
the electric field between the spinning and coilecting electrode, where the
nanofibres are created, which are carried away towards the collecting electrode

20 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

25 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

30 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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t oget her w mstwmﬂdt ene above m@&erMhdﬂﬂhesloM@fMlbg cylindgrenttendsainty the
conduct i ve ﬁdl\}ﬁ\g]’ Itﬂ%n or molten polymer. Between these two spinning electrode
mechanisms the textile is passed as an counter electrode, while the spinning
15 electrode mechanisms simultaneously create coating both on face side and

backside of the textile.

The spinning electrode is connected to a source of high voltage together
with counter electrode, which is formed by an electrically conductive circulating
belt. Polymer solution or polymer meit are carried out by means of wires into

20 electric field between the spinning electrode and counter electrode, where are
from the polymer solution or polymer melt produced fibres, which are 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

25 polymer melt are subject to ageing quite quickly, and during the spinning
process it changes its properties, which resuits 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

30 created between the spinning electrode and the counter electrode, or they are
electrically non-conducting and high voltage is to the wires of spinning
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electrode and spinning electrode.

The principle of invention

10 The goal of the invention is achieved by a rotary spinning electrode for
the device for production of nanofibres through electrostatic spinning of polymer
solutions containing a pair of end faces, between them there are positioned
spinning members formed by wire, which are distributed equally along the
circumference of end faces, while the principle of the invention consists in that

15 the end faces are made of electrically non-conducting material and all spinning
members are mutually connected in a electrically conductive manner. The
spinning electrode created in this manner is able to spin water as well as non-
water polymer solution and along its whole length it reaches a highly uniform
spinning effect, while electric field for spinning is created between the individual

20 spinning members after 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

25 faces.

This can be achieved by creating the rotary spinning electrode according
to the claim 3 or 4, when the cord on the‘f‘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

30 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



three wires, which nakes the spinning device to be uselessly conplicated.
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Similar effect may be also achieved by removing the electrically

15 conductive shaft from a space between the end faces, and through mounting of

each of the end faces to an independent hinge, that is coupled with the drive of

spinning electrode. By coupling the end faces with the drive it is obtained that

the end faces will rotate in the same direction and in the same speed, and that

also unchanging mutual position of these end faces is ensured, thus also

20 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 schematicaily shown in enclosed

25 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 spinnihg members divided into pairs, out

of which each is formed by one cord crossihg on end faces , and the Fig. 4

30 shows mounting of the spinning electrode in alternative embodiment without
shaft in reservoir of polymer solution.
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pi ece, bu by their crossing on the end faces.

enbodi ment according to the claim5 the spinning nenbers are 5 divided into
pairs, out of which each is formed by one netal cord and these cords are
crossed on end faces. To secure thé& nutual position of the end faces
bet ween which alternately runs cord or cords, that create the spinning

el enents of _spinning.el ectrode, according to the claim6 these end faces
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15  of electrically conducting material, which is enclosed into endless loop.

The cord § comes out from the radial groove - e.g. 21 — on circumference
of the end face 2 and parallel with the axis 41 of the shaft 4 it runs into the
opposite groove 31 on the circumference of the end face 3, while the section of
the cord 5 between the groove 21 and the opposite groove 31 creates one from

20 the spinning elements of the spinning electrode 1.

Through the groove 31 passes the cord 5 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

25 face 2. Section of the cord 5 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 § runs parallel with the axis 41 of a

30 shaft 4 into the opposite groove 33 on circumference of the end face 3, while
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sides of the end faces 2 and 3.

Through radial groove - e.g. 21 — on circumference of the end face 2 the

cord 5 passes parallel with the axis 41 of the shaft 4, into the opposite groove

31 on circumference of the end face 3, while the section of the cord § between

20 the grooves 21 and 31 form one of the spinning elements of the spinning
electrode 1. By means of the groove 31 the cord 5 passes 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 paralle! with the axis 41 of

25 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.

30 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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the shaft 4 brought 1 nto the opposTte groove on crr he end
face 3, means of the groove 35 the cord § is brought to the outer side of the end face 3,
on which it runs into the groove 32 performed in opposite section of
circumference of the end face 3, so that on the end face 3 the cord 5 is crossed

again.

20 From the groove 32 the cord further runs parallel with the axis 41 of the
shaft 4 into the opposite groove 22 on circumference of the end face 2,
whereby it forms another spinning element of the spinning electrode 4. Through
the groove 22 the cord § is brought onto outer side of the end face 2, on which it
is brought into the groove 21.

25 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.

30 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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g?iilt Ploéel :ﬂé&égcfegi? ﬁ@%&%&h&%g% ;’E ltlhesc%Irc? %g%s brought to outer side of the
end face 3, on which it runs into the groove 34 in opposite section of
circumference of the end face 3, through which passes parallel with axis 41 of
the shaft 4 into the opposite groove 24 on circumference of the end face 2, and
20  so creates between the grooves 34 and 24 another spinning element of the
spinning electrode 1. Through the groove 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

25 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
30 cords 514, 525 and 536 creating a pair of spinning elements of the spinning

electrode 1, while it is advantageous if ail these cords are mutually connected in



Exanpl e of enbodi ment of the spinning electrode 1, which is fromthe 5

poi nt of view of maintenance and possi ble replacenent of the damaged or

def ect i veWOFOPRRNZE8el ement s the nost suitabl e is represdifiEeZIRRNNEE2E g, 3.
The spinning electrode 1 is nmade in the sanme way as in the previous
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possi bl e t 026FR& 8N¢ ¢ 1Sapperseded by afpacing, at stgctically gwmeeendustinghe 30
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and 3 t hr ouginiingt helediidgen .met hods or neans. The cord 514 and/or
cord 525 and/or cord 536 is then in dependence on 5 production technol ogy

of nanofibres compeghaft 4N pRsKBRVindBpARIng itk Wethe spinning electrode 1
according to some of the shown examples of embodiment is in the device for
production of nanofibres horizontally and rotatably mounted in the not

20  represented reservoir of polymer solution, while some of the spinning elements
on a lower side of the spinning electrode 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

25 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

30 the drive rotates around its longitudinal axis and its spinning elements
positioned uniformly along the circumference of the end faces 2 and 3 are



pol e of the not represented source of high voltage, possibly it is

gr ounded i ng into account that during the rotggd
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arrangement of the spinning elements thus enables a continuous production of

nanofibres.

25 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 in;}ividual 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

30 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.



15The spinning elenment remains in a position suitable for spinning of the
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an endl ess | oop or several cords 5 enclosed into several endless Ioops. On
basi s of allPOR$t the above nentioned exanpl es of enbodi ments nearly
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embodi Ment  niimited quantity of various more or less different variants of spinning electrode
25 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,

30 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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spinning of water as well as non-water polynmer sol ations”

initiation of spinning process on the end faces is prevented by suitable wiping

means of polymer solution allocated to the end faces.

15  Industrial applicability

The spinning electrode according to the invention is applicable in a
device for production of nanofibres through electrostatic spinning of water as
weli as non-water polymer solutions.
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Claims

1. The rotary spinning electrode (1) of an elongated shape for the device

for production of nanofibres through electrostatic spinning of polymer solutions

5 comprising a pair of end faces (2, 3), between them there are positioned
spinning members formed by wire, which are distributed equally along the
circumference and parallel with axis of rotation (41) of the rotary spinning
electrode (1), which serves to carry out the polymer solution form the reservoir

of polymer solution into electric field for spinning, characterised by that the

10 end faces (2, 3) are made of electrically non-conducting material and all the

spinning members are mutually connected in electrically conductive manner.

2. The rotary spinning electrode (1) according to the claim 1,

characterised by that the spinning members are formed by one metal cord

(5) stretched alternately from one end face (2, 3) to another in grooves (21, 22,

15 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
20 to the second end face (2, 3).

4. The rotary spinning electrode according to the claim 2, characterised
by that the cord 5 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).

25 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
30 (4).



1. The rotary spinning electrode (1) of an el ongated shape for the device
for production of nanofibres through el ectrostatic spinning of polyner

solutions 5 conprising a pair of end f ates (2, 3), between themthere are
posi ti oned spinning nenbers forned by wire, which are distributed equally

along the circu ence and .paral | i i I i f,-the
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spinning, characterised by that the 10 end faces (2, 3) are nade of

el ectri cal lcpnduetingosrAaNg WPerat erial and all the spinning menbers are
mutual |y connected in electricall i‘/&gconducti ve manner. 2. The rotary
spi nni ng el ect r 8d&heIptaay spindiingyelestrode agicarding to Hreaelgin &, icharaeterisegk t he

spi nni n nbers are forned by on I rd ( rnately
from on g&?’ ﬁ&te °z,Se§§'°'P Pfa ﬁﬁ?ﬁ@%@%@?gg %13}@;%8%%%2&&@55@?? 26,
31, 32, 33,e|e°tﬂﬂcé?,|§,no?ﬁéoﬁucqﬁg%ipggmgggbépr med al ong the circunference of
the end faces (2, "3). . The rotary spinning electrode according to
the claim2, char efd i f (2, 3)
Lo the fol Low ng: o asPHnagiebiges aoldyly ty By thaccians 139958 of
to an openichgratteriseghbyhtivat the sk faces0(2,03) lon the onder sitler ace xallys) .

Chat the.caPineBielnut fheanade 28¢ 86) Snodhted hiTaplyoaT) Higfoq 4i0E 1B ™
22, 234024, é@'égig@(imai%lof 3Re rédendfr )(@)SSfS g@yrﬁér @BRMDAY(TYN viMROtHd eadibte of

circunferen the end face (2, 3 ~The rot aré Spi nni ng el ectrode
accor di ng tgroovas (A1ai22, 23, 24ar8c26} | ereepeningsh it thenend facth(Hareedmrrngedar e

di vided into _pairs for. b abhnCQpdagkS [ .

crossed on W%ﬁﬁe {g@%ﬁ&@%%{& 182753, 3&6?,5,1%%) \r,gc])-lt%&is | ﬁ‘nﬁ%g%?ﬁ(fr ode
accordi ng tehgameeof3)! Aadnhecisiflges (202 B0F are uplHdewithethebgrivena(8)t diethrend
faces (2, 3) are nounted on the shaft 30(4). 15 7. The rotary

spi nni ng elspinniagiglestrededi’ly to any of the clains 1 to 5, characterised by
that the end faces (2, 3) are nounted on electrically nonconducting spacing

t ube. 8. The rotary spinning el ectrode according to the claim®6
characterised 5 by that the section of the shaft (4) between the end faces
is covered by electrically non-conducting spacing tube. 9. The

rotary spinning electrode according to any of the clains 1 to 5,
characterised by that the end faces (2, 3) on the outer side are axially
connected with the hinges (20, 30) nounted rotatably and aligned axially in
10 opposite walls of the reservoir (6) of polyner solution (7), while the
radi al grooves (21, 22, 23, 24, 25, 26) or openings in the end face (2) are
arranged agai nst the radial grooves (31, 32, 33, 34, 35, 36) or openings in
the second end face (3), and the hinges (20, 30) are coupled with the drive
(8) of the spinning electrode (1).



