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ABSTRACT 
A coating device is equipped with a rotary head , a drive unit , 
and an electric power supply unit . The rotary head is 
configured to be supplied with a coating material . The rotary 
head includes a diffusion surface that is configured such that 
the coating material is diffused toward an outer edge portion 
of the diffusion surface by a centrifugal force , and a plurality 
of groove portions that are included in the outer edge 
portion . The rotary head is configured to discharge a thread 
like coating material from the groove portions . Also , the 
coating device is configured such that a diameter of the 
threadlike coating material is set equal to or larger than 0 . 03 
mm and equal to or smaller than 0 . 1 mm and that the 
threadlike coating material is electrostatically atomized . 
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COATING DEVICE 
INCORPORATION BY REFERENCE 

[ 0001 ] The disclosure of Japanese Patent Application No . 
2017 - 179335 filed on Sep . 19 , 2017 including the specifi 
cation , drawings and abstract is incorporated herein by 
reference in its entirety . 

BACKGROUND 

1 . Technical Field 
[ 0002 ] The disclosure relates to a coating device . 

2 . Description of Related Art 
[ 0003 ] Conventionally , there is known a coating device 
that atomizes ( pulverizes ) a coating material discharged 
from a bell cup by blowing shaping air onto the coating 
material . In this coating device , an accompanying flow of 
shaping air is reflected by an object to be coated , and coating 
material particles ( the atomized coating material ) are kicked 
up . Therefore , there is an inconvenience such as a decrease 
in coating efficiency . 
[ 0004 ] Thus , there is proposed a coating device that does 
not use shaping air ( see Japanese Patent Application Publi 
cation No . 2017 - 42749 ( JP 2017 - 42749 A ) ) . The coating 
device of JP 2017 - 42749 A is configured to discharge a 
threadlike coating material from a rotary head , and electro 
statically atomize the threadlike coating material . Thus , the 
coating material can be atomized without using shaping air , 
so the coating efficiency can be enhanced . 

[ 0009 ] In the aforementioned coating device , the length of 
the threadlike coating material may be set equal to or longer 
than 2 mm and equal to or shorter than 46 mm . 
[ 0010 ] . Due to this configuration , the threadlike coating 
material can be electrostatically atomized in a more appro 
priate manner by making the dimension of the threadlike 
coating material suitable for electrostatic atomization . 
[ 0011 ] In the aforementioned coating device , each of the 
groove portions may be configured to have a cross - sectional 
area that is larger than a maximum value of a cross - sectional 
area of the threadlike coating material . 
[ 0012 ] Due to this configuration , the coating material can 
be restrained from overflowing from the groove portions at 
the outer edge portion of the rotary head even in the case 
where the cross - sectional area of the threadlike coating 
material is maximized . 
10013 ] In the aforementioned coating device , the groove 
portions may extend in a radial direction of the rotary head , 
and each of the groove portions may be configured to reach 
an end portion of the rotary head . 
[ 0014 ] Due to this configuration , the coating material can 
be divided into pieces by the groove portions to the end 
portion of the rotary head , so the pieces of the discharged 
threadlike coating material can be restrained from being 
joined together . 
10015 ] In the aforementioned coating device , the diameter 
of the rotary head may be 20 to 50 mm . 
[ 0016 ] In the aforementioned coating device , each of the 
groove portions may have a V - shaped or U - shaped cross 
section . 
[ 0017 ] In the aforementioned coating device , each of the 
groove portions may be configured to have a cross - sectional 
area that is larger than 0 . 0025n mm² . 
[ 0018 ] In the aforementioned coating device , a dimension 
of the threadlike coating material may be set based on a flow 
rate of the coating material supplied to the rotary head and 
a rotational speed of the rotary head . 
[ 0019 ] . In the aforementioned coating device , the rota 
tional speed of the rotary head may be 10000 to 30000 rpm 
when the coating material is discharged . 
10020 ] In the aforementioned coating device , the flow rate 
of the coating material supplied to the rotary head may be 10 
to 300 cc / min . 
[ 0021 ] The coating device according to the disclosure can 
electrostatically atomize , in an appropriate manner , the 
threadlike coating material discharged from the rotary head . 

SUMMARY 
[ 0005 ] However , the above - mentioned JP 2017 - 42749 A 
does not consider the threadlike coating material discharged 
from the rotary head , and has room for improvement in this 
respect . 
[ 0006 ] The disclosure provides a coating device that can 
electrostatically atomize , in an appropriate manner , a thread 
like coating material discharged from a rotary head . 
[ 0007 ] A coating device according to the disclosure is 
equipped with a rotary head , a drive unit , and an electric 
power supply unit . The rotary head is configured to be 
supplied with a coating material . The drive unit is configured 
to rotate the rotary head . The electric power supply unit is 
configured to apply a voltage to the rotary head so as to form 
an electric field between the rotary head and a grounded 
object to be coated . The rotary head includes a diffusion 
surface that is configured to diffuse the coating material 
toward an outer edge portion of the diffusion surface by a 
centrifugal force , and a plurality of groove portions that are 
included in the outer edge portion . The rotary head is 
configured to discharge a threadlike coating material from 
the groove portions . Also , the coating device is configured 
such that a diameter of the threadlike coating material is set 
equal to or larger than 0 . 03 mm and equal to or smaller than 
0 . 1 mm and that the threadlike coating material is electro 
statically atomized . 
[ 0008 ] Due to this configuration , the threadlike coating 
material can be electrostatically atomized in an appropriate 
manner by making the dimension of the threadlike coating 
material suitable for electrostatic atomization . 

BRIEF DESCRIPTION OF THE DRAWINGS 
0022 ] Features , advantages , and technical and industrial 
significance of exemplary embodiments will be described 
below with reference to the accompanying drawings , in 
which like numerals denote like elements , and wherein : 
10023 ) FIG . 1 is a schematic configuration view for illus 
trating a coating device according to one of the embodi 
ments ; 
[ 0024 ] FIG . 2 is a cross - sectional view showing a rotary 
head of the coating device of FIG . 1 ; 
[ 0025 ] FIG . 3 is a perspective view showing a tip of the 
rotary head of FIG . 2 ; 
[ 0026 ] FIG . 4 is a radially outward view of the tip of the 
rotary head of FIG . 3 ; and 
[ 0027 ] FIG . 5 is a schematic view showing a threadlike 
coating material discharged from the coating device of FIG . 
1 . 
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DETAILED DESCRIPTION OF EMBODIMENTS 
[ 0028 ] One of the embodiments of the disclosure will be 
described hereinafter based on the drawings . 
[ 0029 ] First of all , a coating device 100 according to the 
embodiment of the disclosure will be described with refer 
ence to FIGS . 1 to 5 . 
[ 0030 ] The coating device 100 is configured to form 
coating material particles ( an atomized coating material ) P2 
and apply them to an object to be coated 200 by discharging 
a threadlike coating material P1 from a rotary head 1 and 
electrostatically atomizing the threadlike coating material 
P1 . Incidentally , the object to be coated 200 is , for example , 
a body of a vehicle . As shown in FIG . 1 , this coating device 
100 is equipped with the rotary head 1 , an air motor 2 , a cap 
3 , a coating material cartridge 4 , and a voltage generator 5 . 
[ 0031 ] The rotary head 1 is configured to be supplied with 
the liquid coating material and discharge the coating mate 
rial through a centrifugal force . As shown in FIG . 2 , this 
rotary head 1 is cylindrically formed , and includes an 
attachment portion 11 that is arranged at a base end side ( an 
X2 - direction side ) and a head portion 12 that is arranged on 
a leading end side ( an X1 - direction side ) . Incidentally , the 
diameter of the rotary head 1 is , for example , 20 to 50 mm . 
[ 0032 ] A rotary shaft 21 of the air motor 2 is attached to 
an inner peripheral surface of the attachment portion 11 . The 
rotary shaft 21 is hollowly formed and has a coating material 
supply pipe 6 arranged therein . The coating material supply 
pipe 6 is provided to supply the head portion 12 with the 
coating material stored in the coating material cartridge 4 . A 
nozzle ( not shown ) is formed at a leading end 61 of the 
coating material supply pipe 6 . 
[ 0033 ] The head portion 12 has an inner surface 12a and 
an outer surface 12b , and is formed such that the inner 
surface 12a is increased in diameter toward the leading end 
side thereof . A concave portion 121 , which is circular as 
viewed in an axial direction , is formed in the inner surface 
12a at a center thereof . A hub 13 is provided in such a 
manner as to close up the concave portion 121 . Therefore , a 
coating material space S is defined by the concave portion 
121 and the hub 13 , and the leading end 61 of the coating 
material supply pipe 6 is arranged in such a manner as to 
face the coating material space S . An outflow hole 13a for 
causing the coating material to flow out from the coating 
material space S is formed at an outer edge portion of the 
hub 13 . 
[ 0034 ] Moreover , the inner surface 12a , which is located 
radially outward of the outflow hole 13a , functions as a 
diffusion surface 122 on which the coating material is 
diffused by a centrifugal force . This diffusion surface 122 is 
formed in such a manner as to be increased in diameter 
toward a leading end side thereof . Besides , a plurality of 
groove portions 123 ( see FIGS . 3 and 4 ) are formed at an 
outer edge portion 122a of the diffusion surface 122 . Inci 
dentally , in FIG . 2 , the groove portions 123 are not shown 
in consideration of visibility . 
0035 ] The groove portions 123 are provided to discharge 
the coating material in a threadlike manner . The groove 
portions 123 are formed in such a manner as to extend in a 
radial direction , and are provided in a circumferential direc 
tion . Incidentally , the circumferential direction is a rotational 
direction of the rotary head 1 , and the radial direction is a 
direction perpendicular to an axial direction of the rotary 
head 1 . Besides , the number of groove portions 123 is , for 
example , 600 to 1200 . Each of these groove portions 123 is 

formed with a V - shaped ( triangular ) cross - section , and is 
formed in such a manner as to reach an end portion of the 
rotary head 1 . Therefore , the cross - section of each of the 
groove portions 123 emerges on the outer surface 12b , and 
the leading end of the rotary head 1 is convexo - concave as 
viewed from the outer surface 12b side . 
100361 The air motor 2 ( see FIG . 1 ) is provided to rotate 
the rotary head 1 . This air motor 2 has the rotatable rotary 
shaft 21 . The rotary shaft 21 is coupled to the rotary head 1 . 
Incidentally , the air motor 2 is an example of “ the drive unit ” 
according to the disclosure . 
[ 0037 ] The cap 3 is configured to cover an outer peripheral 
surface of the rotary head 1 , and is formed like a taper in 
such a manner as to decrease in diameter toward a leading 
end side thereof . This cap 3 is annularly formed as viewed 
in the axial direction of the rotary head 1 , and has the rotary 
head 1 arranged therein . That is , the cap 3 is provided in such 
a manner as to surround a periphery of the rotary head 1 . 
[ 0038 ] As shown in FIG . 1 , the coating material cartridge 
4 is removably provided , and stores the coating material 
therein . The coating material stored in the coating material 
cartridge 4 can be supplied to the rotary head 1 via the 
coating material supply pipe 6 ( see FIG . 2 ) . 
[ 0039 ] The voltage generator 5 is configured to generate a 
negative high voltage and apply the negative high voltage to 
the rotary head 1 . This voltage generator 5 is provided to 
form an electric field between the grounded object to be 
coated 200 and the rotary head 1 . Due to the electric field 
between the object to be coated 200 and the rotary head 1 , 
the threadlike coating material P1 is electrostatically atom 
ized , and the charged coating material particles P2 are 
applied to the object to be coated 200 . Besides , a voltage 
control unit 7 is connected to the voltage generator 5 . The 
voltage control unit 7 can control the output voltage of the 
voltage generator 5 . The voltage control unit 7 is provided 
to restrain the intensity of the electric field between the 
rotary head 1 and the object to be coated 200 from fluctu 
ating , by controlling the voltage applied to the rotary head 
1 . Incidentally , the voltage generator 5 is an example of “ the 
electric power supply unit ” according to the disclosure . 
10040 ] This coating device 100 is configured to discharge 
the threadlike coating material P1 from the groove portions 
123 ( see FIG . 3 ) of the rotary head 1 , and atomize ( pulver 
ize ) the threadlike coating material P1 through an electro 
static force . That is , since the coating device 100 is not 
provided with an air discharge unit that discharges shaping 
air , the coating material particles P2 are formed regardless of 
shaping air . Therefore , an accompanying flow of the shaping 
air reflected by the object to be coated does not kick up the 
coating material , and the coating efficiency can be enhanced . 
[ 0041 ] It should be noted herein that the threadlike coating 
material P1 discharged from the rotary head 1 has a diameter 
D set to 0 . 03 to 0 . 1 mm as shown in FIG . 5 , in the present 
embodiment of the disclosure . That is , the diameter D of the 
threadlike coating material P1 is set equal to or larger than 
0 . 03 mm and equal to or smaller than 0 . 1 mm . In the present 
embodiment of the disclosure , the threadlike coating mate 
rial P1 is made finer than in the conventional coating device 
that carries out atomization through the use of shaping air . 
Besides , the threadlike coating material P1 has a length L set 
to 2 to 46 mm . 
[ 0042 ] That is , the length L of the threadlike coating 
material P1 is set equal to or larger than 2 mm and equal to 
or smaller than 46 mm . Incidentally , the length L is a length 



US 2019 / 0083994 A1 Mar . 21 , 2019 

in a direction in which the threadlike coating material P1 
extends . Besides , the numerical ranges of the diameter D 
and the length L are specified based on a result of an 
experiment conducted by the inventor , or the like . 
[ 0043 ] Moreover , each of the groove portions 123 is 
configured to have a cross - section that is larger than a 
maximum value of a cross - section of the threadlike coating 
material P1 . In concrete terms , each of the groove portions 
123 is configured to have a cross - section that is larger than 
0 . 0025n mm² . Thus , even in the case where the cross 
sectional area of the threadlike coating material P1 is 
maximized , the coating material can be restrained from 
overflowing from the groove portions 123 at the outer edge 
portion 122a ( see FIG . 3 ) of the rotary head 1 . That is , the 
threadlike coating material P1 discharged from a predeter 
mined one of the groove portions 123 and the threadlike 
coating material P1 discharged from the groove portion 123 
in the vicinity of the predetermined one of the groove 
portions 123 can be restrained from being joined together . In 
the present embodiment of the disclosure , the cross - section 
of each of the groove portions 123 is formed in the shape of 
V ( triangularly ) , so a relationship according to an expression 
( 1 ) shown below is established . 

wd / 2 > ( 0 . 05 ) 2 ( 1 ) 

[ 0044 ] Incidentally , in the expression ( 1 ) , w denotes the 
width of each of the groove portions 123 , d denotes the depth 
of each of the groove portions 123 , and a denotes the 
circular constant . The unit of w and d is mm . 
[ 0045 ] Operation Example at Time of Coating 
[ 0046 ] Next , an operation example of the coating device 
100 will be described with reference to FIGS . 1 to 5 . 
[ 0047 ] First of all , at the time of coating , a negative high 
voltage is applied to the rotary head 1 by the voltage 
generator 5 , and the object to be coated 200 is grounded , as 
shown in FIG . 1 . Thus , an electric field is formed between 
the rotary head 1 and the object to be coated 200 . Inciden 
tally , the negative high voltage is , for example , - 30000 to 
- 70000 V . Then , the rotary head 1 is rotated at high speed 
by the air motor 2 . Incidentally , the rotational speed ( the 
number of revolutions per minute ) of the rotary head 1 is , for 
example , 10000 to 30000 rpm . 
[ 0048 ] Subsequently , the liquid coating material is dis 
charged from the nozzle of the coating material supply pipe 
6 , and is supplied to the coating material space S , as shown 
in FIG . 2 . Incidentally , the flow rate of the coating material 
discharged from the nozzle is , for example , 10 to 300 
cc / min . The coating material supplied to the coating material 
space S is caused to flow out from the outflow hole 13a by 
a centrifugal force . 
[ 0049 Then , the coating material that has flowed out from 
the outflow hole 13a flows radially outward along the 
diffusion surface 122 due to the centrifugal force . The 
coating material that flows along the diffusion surface 122 
becomes membranal , reaches the outer edge portion 122a , 
and is supplied to the groove portions 123 ( see FIGS . 3 and 
4 ) . The coating material has not overflowed from the groove 
portions 123 at this outer edge portion 122a , and the coating 
material in each of the groove portions 123 is separated from 
the coating material in each of the groove portions 123 
adjacent thereto . That is , the membranal coating material is 
divided into pieces in the circumferential direction by the 
groove portions 123 . Incidentally , the membrane thickness 
of the membranal coating material is homogenized due to 

the centrifugal force , and the coating material is substan 
tially homogeneously supplied to the respective groove 
portions 123 . The coating material passing through the 
groove portions 123 becomes threadlike , and is discharged 
from the end portion of the rotary head 1 ( the groove 
portions 123 emerging on the outer surface 12b ) . 
[ 0050 ] The threadlike coating material P1 discharged from 
the rotary head 1 is atomized by an electrostatic force . It 
should be noted herein that the diameter D of the threadlike 
coating material P1 ( see FIG . 5 ) is set to 0 . 03 to 0 . 1 mm , and 
that the length L thereof is set to 2 to 46 mm . Incidentally , 
the dimension of the threadlike coating material P1 can be 
adjusted based on the flow rate of the coating material , the 
rotational speed of the rotary head 1 , or the like . In this 
manner , the threadlike coating material P1 can be electro 
statically atomized in an appropriate manner by microfab 
ricating the threadlike coating material P1 and reducing the 
volume ( surface area ) thereof . Incidentally , the particle 
diameter of the coating material particles P2 ( see FIG . 1 ) 
formed through electrostatic atomization is , for example , a 
Sauter average particle size of 20 to 30 um . Then , the coating 
material particles P2 are negatively charged , and are 
attracted toward the grounded object to be coated 200 . 
Therefore , the coating material particles P2 are applied to 
the object to be coated 200 , and a coating film ( not shown ) 
is formed on a surface of the object to be coated 200 . 
[ 0051 ] Besides , the voltage applied to the rotary head 1 by 
the voltage generator 5 is controlled by the voltage control 
unit 7 . In concrete terms , the voltage applied to the rotary 
head 1 by the voltage generator 5 is adjusted by the voltage 
control unit 7 such that the current ( discharge current ) 
flowing between the rotary head 1 and the object to be 
coated 200 becomes constant . Therefore , when the distance 
between the rotary head 1 and the object to be coated 200 
becomes short and the discharge current becomes large , the 
voltage applied to the rotary head 1 is lowered in such a 
manner as to counterbalance the change in discharge current . 
On the other hand , when the distance between the rotary 
head 1 and the object to be coated 200 becomes long and the 
discharge current becomes small , the voltage applied to the 
rotary head 1 is raised in such a manner as to counterbalance 
the change in discharge current . Thus , the intensity of the 
electric field between the rotary head 1 and the object to be 
coated 200 can be restrained from fluctuating . 
[ 0052 ] “ Effect 
[ 0053 ] In the present embodiment of the disclosure , as 
described above , the threadlike coating material P1 is made 
finer than in the conventional coating device that carries out 
atomization through the use of shaping air , by discharging 
the threadlike coating material P1 from the rotary head 1 and 
setting the diameter D of the threadlike coating material P1 
to 0 . 03 to 0 . 1 mm . Therefore , the threadlike coating material 
P1 can be electrostatically atomized in an appropriate man 
ner . Accordingly , the coating material can be atomized 
without using shaping air , so the coating efficiency can be 
enhanced . 

[ 0054 ] Besides , in the present embodiment of the disclo 
sure , the volume ( surface area ) of the threadlike coating 
material P1 can be made suitable for electrostatic atomiza 
tion , by setting the length L of the threadlike coating 
material P1 to 2 to 46 mm . Therefore , the threadlike coating 
material P1 can be electrostatically atomized in a more 
appropriate manner . 
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[ 0055 ] Besides , in the present embodiment of the disclo - 
sure , even in the case where the cross - sectional area of the 
threadlike coating material P1 is maximized ( in the case 
where the diameter D is 0 . 1 mm ) , the coating material can 
be restrained from overflowing from the groove portions 123 
at the outer edge portion 122a of the rotary head 1 , by 
making the cross - sectional area of each of the groove 
portions 123 larger than the maximum value of the cross 
sectional area of the coating material P1 . Thus , the mem 
branal coating material flowing along the diffusion surface 
122 is divided into pieces by the groove portions 123 . 
Therefore , the threadlike coating material P1 can be dis 
charged from the groove portions 123 of the rotary head 1 . 
That is , the threadlike coating material P1 discharged from 
a predetermined one of the groove portions 123 and the 
threadlike coating material P1 discharged from the groove 
portion 123 in the vicinity of the predetermined one of the 
groove portions 123 can be restrained from being joined 
together . 
[ 0056 ] Besides , in the present embodiment of the disclo 
sure , the coating material can be divided into pieces by the 
groove portions 123 until the coating material reaches the 
end portion of the rotary head 1 , by forming the groove 
portions 123 such that the groove portions 123 reach the end 
portion of the rotary head 1 . Therefore , the pieces of the 
discharged threadlike coating material P1 can be restrained 
from being joined together . 
[ 0057 ] Besides , in the present embodiment of the disclo 
sure , the intensity of the electric field between the rotary 
head 1 and the object to be coated 200 can be restrained from 
fluctuating , by controlling the output voltage of the voltage 
generator 5 through the use of the voltage control unit 7 such 
that the discharge current becomes constant . Therefore , the 
performance of atomization through the electrostatic force 
can be stabilized . 
[ 0058 ] Besides , in the present embodiment of the disclo 
sure , the turbulence of air can be restrained from occurring 
around the rotary head 1 as a result of rotation of the rotary 
head 1 , unlike the case where the rotary head is in the shape 
of a cup , by cylindrically forming the rotary head 1 and 
providing the rotary head 1 with the tapered cap 3 that 
decreases in diameter toward the leading end side thereof . 

[ 0062 ] Besides , in the present embodiment of the disclo 
sure , the depth d and width w of each of the groove portions 
123 may be constant in the radial direction ( the direction in 
which each of the groove portions 123 extends ) . That is , the 
cross - sectional area of each of the groove portions 123 may 
be constant in the radial direction . Besides , the depth d and 
width w of each of the groove portions 123 may be gradually 
increased from the inside toward the outside in the radial 
direction . That is , the cross - sectional area of each of the 
groove portions 123 may be gradually increased from the 
inside toward the outside in the radial direction . In this case , 
each of the groove portions 123 may be configured such that 
the cross - sectional area of a radially outward end portion 
thereof ( the largest cross - sectional area thereof ) is larger 
than the maximum value of the cross - sectional area of the 
threadlike coating material P1 . 
[ 0063 ] The disclosure can be utilized for a coating device 
that is equipped with a rotary head that is configured to be 
supplied with a coating material , a drive unit that is config 
ured to rotate the rotary head , and an electric power supply 
unit that is configured to apply a voltage to the rotary head 
so as to form an electric field between the rotary head and 
a grounded object to be coated . 
What is claimed is : 
1 . A coating device comprising : 
a rotary head that is configured to be supplied with a 

coating material ; 
a drive unit that is configured to rotate the rotary head ; and 
an electric power supply unit that is configured to apply 

a voltage to the rotary head so as to form an electric 
field between the rotary head and a grounded object to 
be coated , wherein 

the rotary head includes a diffusion surface that is con 
figured such that the coating material is diffused toward 
an outer edge portion of the diffusion surface by a 
centrifugal force , and a plurality of groove portions that 
are included in the outer edge portion , 

the rotary head is configured to discharge a threadlike 
coating material from the groove portions , 

a diameter of the threadlike coating material is set equal 
to or larger than 0 . 03 mm and equal to or smaller than 
0 . 1 mm , and 

the threadlike coating material is configured to be elec 
trostatically atomized . 

2 . The coating device according to claim 1 , wherein 
a length of the threadlike coating material is set equal to 

or longer than 2 mm and equal to or shorter than 46 
mm . 

3 . The coating device according to claim 1 , wherein 
each of the groove portions is configured to have a 

cross - sectional area that is larger than a maximum 
value of a cross - sectional area of the threadlike coating 
material . 

4 . The coating device according to claim 1 , wherein 
the groove portions extend in a radial direction of the 

rotary head , and 
each of the groove portions is configured to reach an end 

portion of the rotary head . 
5 . The coating device according to claim 1 , wherein 
the rotary head has a diameter of 20 to 50 mm . 
6 . The coating device according to claim 1 , wherein 
each of the groove portions has a V - shaped or U - shaped 

cross - section . 

OTHER EMBODIMENTS 
[ 0059 ] Incidentally , the embodiment of the disclosure dis 
closed herein is exemplary in every respect , and does not 
constitute a ground for limited interpretation . Accordingly , 
the technical scope of the disclosure is not interpreted only 
by the aforementioned embodiment of the disclosure , but is 
defined based on what is described in the claims . Besides , 
the technical scope of the disclosure encompasses all the 
modifications that are equivalent in meaning and scope to 
the claims . 
10060 ] For example , in the present embodiment of the 
disclosure , the coating material may be a water - borne coat 
ing material or a solvent coating material . 
[ 0061 ] Besides , the present embodiment of the disclosure 
presents an example in which each of the groove portions 
123 has a V - shaped cross - section , but the disclosure is not 
limited thereto . The cross - section of each of the groove 
portions may assume other shapes . For example , each of the 
groove portions may have a U - shaped cross - section or the 
like . 
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7 . The coating device according to claim 1 , wherein 
each of the groove portions is configured to have a 

cross - sectional area that is larger than 0 . 00250 mm . 
8 . The coating device according to claim 1 , wherein 
a dimension of the threadlike coating material is set based 

on a flow rate of the coating material supplied to the 
rotary head and a rotational speed of the rotary head . 

9 . The coating device according to claim 8 , wherein 
the rotational speed of the rotary head is 10000 to 30000 

rpm when the coating material is discharged . 
10 . The coating device according to claim 8 , wherein 
the flow rate of the coating material supplied to the rotary 
head is 10 to 300 cc / min . 


