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US 2013/0200742 A1 

STATOR, BRUSHLESS MOTOR, STATOR 
MANUFACTURING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based on and claims priority 
under 35 USC 119 from Japanese Patent Application Nos. 
2012-25297 filed on Feb. 8, 2012, 2012-25298 filed on Feb. 8, 
2012, 2012–40627 filed on Feb. 27, 2012, 2012-95870 filed 
on Apr. 19, 2012, 2012-95871 filed on Apr. 19, 2012, 2012 
95872 filed on Apr. 19, 2012, and 2012-252190 filed on Nov. 
16, 2012, the disclosures of which are incorporated by refer 
ence herein. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The present invention relates to a stator, a brushless 
motor, and a stator manufacturing method. 
0004 2. Related Art 
0005 Known stators employed in a brushless motor are 
for example disclosed in Japanese Patent Application Laid 
Open (JP-A) No. 9-322441.JP-A No. 9-322441 discloses an 
armature with a yoke configured by plural ring shaped yoke 
configuration sections segmented along the axial direction. 
Each of the yoke configuration sections is integrally formed 
with plural tooth portions that project towards a radial direc 
tion outside of the yoke. 
0006. As disclosed in Japanese Patent No. 3816783, 
known stators include a stator core and a pair of insulators 
mounted to the stator core from both axial direction sides of 
the stator core. 

SUMMARY 

0007. However, when the technology of JP-A No. 
9-322441 is applied to an armature employed in an inner rotor 
type rotating machine armature, the plural tooth portions 
project towards a radial direction inside of each of the yoke 
configuration portions. It is accordingly difficult to wind a 
coil from the radial direction outside of each of the yoke 
configuration portions with the flyer of a flyer machine. The 
coils need to be wound from the radial direction inside of each 
of the yoke configuration portions with a nozzle of a nozzle 
machine. However in Such cases, since it is necessary to 
secure space for passage of the nozzle, it is difficult to achieve 
a high dense arrangement of the coils, this being disadvanta 
geous in terms of reducing the size of a rotating machine. 
Moreover, the coil winding speed when employing a nozzle 
machine is lower than when employing a flyer machine. This 
is disadvantageous to high-speed coil winding operations, 
and therefore also disadvantageous to reducing costs result 
ing by reducing the number of equipment units. 
0008. Note that a flyer machine is a device that moves the 
flyer to circle the periphery of a tooth portion while aligning 
and winding a coil over the tooth portion with a variable 
former. A nozzle machine is a device that winds a coil on a 
tooth portion by repeatedly alternating between a process in 
which the nozzle circles the periphery of the toothportion and 
a process of sliding the nozzle in the axial direction. 
0009 Since a stator disclosed in Japanese Patent No. 
3816783 is provided with a pair of insulators, the number of 
components required to assemble the stator is increased. 
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0010. In consideration of the above circumstances, the 
present invention is directed towards achieving a more com 
pact and lower cost stator to be employed in a brushless 
motor. 

0011. The present invention is also directed towards pro 
viding a stator manufacturing method that can reduce the 
number of components necessary to assemble the stator. 
0012. In order to address the above issues, a stator of a first 
aspect of the present invention includes: plural core configu 
ration sections each including plural yoke configuration sec 
tions that configure a ring shaped yoke and are segmented in 
a yoke circumferential direction and plural teeth sections that 
project from the respective yoke configuration sections along 
a yoke radial direction, with the plural yoke configuration 
sections and the plural teeth sections integrated together; 
plural coil wires that are wound onto the respective teeth 
sections to configure plural winding portions; and plural insu 
lators that each includes plural insulator portions that are 
integrated to each of the respective core configuration sec 
tions and insulate between the teeth Sections and the winding 
portions, and a connection portion that connects together the 
plural insulator portions. 
0013 Due to the configuration described above, the stator 

is for example manufactured using the following processes. 
First, the core configuration sections are integrated to the 
insulator portions of each of the insulators to form Sub-as 
semblies of plural groups. Next, a flyer machine is employed 
to wind the coil wires onto the respective teeth sections of 
each of the sub-assemblies from a radial direction outside, 
forming stator configuration sections for each of the groups. 
Then, the plural stator configuration sections are assembled 
together to form the stator. The stator is manufactured by 
these processes. 
0014. In the stator, the yoke is segmented in the yoke 
circumferential direction and configured from the plural yoke 
configuration sections. Therefore, even when the stator is 
employed in a brushless motor in which plural teeth sections 
project along theyoke radial direction, the Sub-assemblies for 
each of the plural groups are formed as described above, and 
the coil wires can be wound using a flyer machine onto each 
of the teeth sections of each of the sub-assemblies from the 
radial direction outside. There is accordingly no need to 
secure space between the teeth Sections, as is required when a 
nozzle machine is employed, enabling a higher dense 
arrangement of the coil wires to be achieved, and enabling a 
more compact stator to be realized. 
00.15 Moreover, as described above, the yoke is seg 
mented in the yoke circumferential direction into the plural 
yoke configuration sections, and So, for example, the stator 
can be made more compact in the yoke axial direction than in 
cases in which the yoke is segmented into plural yoke con 
figuration sections in the yoke axial direction. 
0016. When a flyer machine is employed, since the wind 
ing speed of the coil wires is higher than when using a nozzle 
machine, the process of winding the coil wires can be speeded 
up, and accordingly a reduction in cost of the stator can be 
achieved due to reducing the number of equipment units. 
0017. As in a stator of a second aspect of the present 
invention, the stator of the first aspect is preferably configured 
wherein the plural coil wires configure plural phases. 
0018. A stator of a third aspect of the present invention is 
the stator of the first aspector the second aspect wherein: each 
of the coil wires includes plural crossing wires that connect 
together the plural winding portions and are laid out at the 
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connection portion; the plural connection portions are dis 
posed with a gap between each other in one direction out of 
the yoke radial direction, the yoke axial direction, or in a 
direction that is a combination thereof, and a housing portion 
is formed to at least one connection portion out of the plural 
connection portions for housing a member. 
0019. According to this stator, the housing portion for 
housing a member is formed to at least one connection portion 
out of the plural connection portions that are disposed with a 
gap between each other in one direction out of the yoke radial 
direction, the yoke axial direction, or in a direction that is a 
combination thereof. Interference between the connection 
portion and the member can accordingly be avoided, enabling 
the stator to be realized with an even more compact size and 
lower cost. 
0020. A stator of a fourth aspect of the present invention is 
the stator of any one of the first aspect to the third aspect 
wherein: each of the coil wires includes plural crossing wires 
that connect together the plural winding portions and are laid 
out at at least one of the plural connection portions; and each 
of the connection portions includes a retaining portion that 
retains the plural crossing wires laid out at the connection 
portion. 
0021. According to this stator, each of the connection por 
tions includes the retaining portion that retains the plural 
crossing wires that are laid out at the connection portion. 
Therefore, for example, the crossing wires can be retained at 
the connection portions by the retaining portions when form 
ing the stator by assembling together the plural stator con 
figuration sections as described above, and so efficient han 
dling can be achieved when assembling together the plural 
stator configuration sections. Moreover, even after the stator 
has been incorporated in a brushless motor, the crossing wires 
are retained at the connection portions by the retaining por 
tions, and therefore, flapping of the crossing wires can be 
Suppressed, enabling noise and fault occurrence to be Sup 
pressed. 
0022. A stator of a fifth aspect of the present invention is 
the stator of any one of the first to the fourth aspects wherein: 
the plural connection portions are disposed with a gap 
between each other in the yoke radial direction; and at least 
one of the plural connection portions includes a spacer pro 
vided between the plural connection portions in the yoke 
radial direction and retaining the plural connection portions 
in a state separated from each other in the yoke radial direc 
tion. 
0023. According to this stator, the plural connection por 
tions can be retained in a state separated from each other in the 
yoke radial direction by the spacer. Space for laying out the 
crossing wires between the plural connection portions in the 
yoke radial direction can accordingly be secured, and rattling 
of the plural connection portions can also be suppressed. 
0024. A stator of a sixth aspect of the present invention is 
the stator of any one of the first to the fourth aspects wherein: 
the plural connection portions are disposed with a gap 
between each other in the yoke axial direction; at least one of 
the plural connection portions includes a spacer provided 
between the plural connection portions in the yoke axial 
direction and retaining the plural connection portions in a 
state separated from each other in the yoke axial direction. 
0025. According to this stator, the plural connection por 
tions can be retained in a state separated from each other in the 
yoke axial direction by the spacer. Space for laying out the 
crossing wires between the plural connection portions in the 
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yoke axial direction can accordingly be secured, and rattling 
of the plural connection portions can also be suppressed. 
0026. A stator of a seventh aspect of the present invention 

is the stator of any one of the first to the sixth aspects wherein 
the plural connection portions are provided coaxially to the 
yoke. 
0027. According to this stator, the connection portions are 
provided coaxially to the yoke, enabling the structure to be 
simplified. 
0028. A stator of an eighth aspect of the present invention 

is the stator of the third aspect wherein the member is a 
crossing wire out of the plural crossing wires, the crossing 
wire is laid out at the different connection portion form the 
connection portion having the housing portion. 
0029. According to this stator, interference between the 
connection portions and the crossing wires can thereby be 
avoided, and so the length of the crossing wires can be Sup 
pressed from increasing. The stator can accordingly be made 
even more compact and at even lower cost. 
0030. A stator of a ninth aspect of the present invention is 
the stator of the fourth aspect wherein the retaining portion is 
formed in a projection shape. 
0031. According to this stator, the retaining portion is 
formed in a projection shape, enabling the structure to be 
simplified. Better handling can also be achieved when assem 
bling the plural connection portions together than in cases in 
which the plural connection portions are fitted together 
around the entire circumference. 
0032. A stator of a tenth aspect of the present invention is 
the stator of the fifth aspect or the sixth aspect wherein the 
spacer is formed in a projection shape. 
0033 According to this stator, the spacer is formed in a 
projection shape, enabling the structure to be simplified. Bet 
ter handling can also be achieved when assembling the plural 
connection portions together than in cases in which the plural 
connection portions are fitted together around the entire cir 
cumference. 
0034. A stator of an eleventh aspect of the present inven 
tion is the stator of any one of the first to the tenth aspects 
wherein the connection portion is positioned further to the 
yoke radial direction inside than the core configuration sec 
tion. 
0035. According to this stator, the connection portion is 
positioned further to the yoke radial direction inside than the 
core configuration section. Interference between the flyer of a 
flyer machine and the connection portion can accordingly be 
Suppressed when winding the coil wire on the teeth Sections 
from the radial direction outside using the flyer machine. 
0036) A stator of a twelfth aspect of the present invention 

is the stator of any one of the first to the eleventh aspects 
wherein: the insulator portions of at least one of the plural 
insulators include insulator main body portions that are inte 
grated to the respective core configuration sections and insu 
late between the teeth sections and the winding portions, and 
extending portions that are positioned further to the radial 
direction inside than the core configuration section and 
extend from the insulator main body portion in one direction 
out of theyoke axial direction, theyoke radial direction, or the 
yoke circumferential direction, or a direction that is a combi 
nation thereof, and the connection portion connects together 
the extending portions of the plural insulator portions. 
0037 According to this stator, the extending portions 
extend from the insulator main body portions that are inte 
grated to the respective core configuration sections in one 
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direction out of the yoke axial direction, the yoke radial 
direction, or the yoke circumferential direction, or a direction 
that is a combination thereof, and the extension end portions 
of the extending portions are connected together by the con 
nection portion. The extending portion is positioned here 
further to the yoke radial direction inside than the core con 
figuration section. Interference between the flyer of a flyer 
machine and the extending portion and/or the connection 
portion can accordingly be suppressed when winding the coil 
wire on the teeth sections from the radial direction outside 
using the flyer machine. 
0038 A stator of a thirteenth aspect of the present inven 
tion is the stator of any one of the first to the twelfth aspects 
wherein: the insulator portion includes a first insulator por 
tion and a second insulator portion, the first insulator portion 
and the second insulator portion each including a teeth sec 
tion insulator portion and a yoke configuration section insu 
lator portion respectively covering the teeth Section and the 
yoke configuration section. 
0039. A stator of a fourteenth aspect of the present inven 
tion is the stator of any one of the first to the thirteenth aspects 
further including a terminal station that is provided to each of 
the plural insulators and that connects to a terminal portion of 
each of the plural coil wires. 
0040. The terminal station is provided to each of the plural 
insulators, and each of the terminal portions of the plural coil 
wires is connected to the respective terminal station. Position 
ing of the terminal portions of the coil wires can accordingly 
be performed easily. 
0041. A stator of a fifteenth aspect of the present invention 

is the stator of the fourteenth aspect wherein: the connection 
portion is positioned at the yoke radial direction inside; and a 
projection portion is formed to an end portion of at least one 
insulator portion out of the plural insulator portions at an 
opposite side to a yoke side, the projection portion projecting 
out to the yoke side with respect to the connection portion; 
and the terminal station is provided at the projection portion. 
0042. According to this stator, the terminal station is pro 
vided at the projection portion that projects out to the yoke 
side with respect to the connection portion. Interference 
between the terminal station and the connection portion can 
accordingly be suppressed, and positioning of the terminal 
portions can accordingly be performed easily. 
0043. A stator of a sixteenth aspect of the present inven 
tion is the stator of the fifteenth aspect wherein: an insertion 
groove is formed to the projection portion so as to open 
towards the yoke axial direction; and the terminal station is 
inserted into the insertion groove. 
0044 According to this stator, the terminal station can be 
easily fixed to the projection portion by inserting the terminal 
station into the insertion groove formed to the projection 
portion. 
0045. A stator of a seventeenth aspect of the present inven 
tion is the stator of the fifteenth aspect or the sixteenth aspect 
wherein: the connection portion is disposed displaced in the 
yoke axial direction with respect to the plural insulator por 
tions; and the terminal station makes contact with a surface on 
the yoke side of the connection portion. 
0046 According to this stator, the terminal station makes 
contact with a surface on the yoke side of the connection 
portion, and rattling of the terminal station can accordingly be 
Suppressed. 
0047 A stator of an eighteenth aspect of the present inven 
tion is the stator of any one of the fourteenth to the seven 
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teenth aspects wherein: each of the plural coil wires includes 
a crossing wire that connects together the plural winding 
portions and that is laid out displaced in the yoke axial direc 
tion with respect to the insulator portion; and the terminal 
station is provided on the yoke axial direction opposite side to 
the crossing wires. 
0048. According to this stator, the terminal station is pro 
vided on the yoke axial direction opposite side to the crossing 
wires, enabling the terminal station and a control circuit to be 
connected together easily at the opposite side to the crossing 
W1S. 

0049. A stator of a nineteenth aspect of the present inven 
tion is the stator the fourteenth aspect further including a 
guide portion that is formed along the yoke axial direction at 
each of the plural insulators, wherein the terminal portion of 
each of the plural coil wires is guided by the guide portion. 
Positioning of the terminal portions of the coil wires can 
accordingly be performed easily. 
0050. A stator of a twentieth aspect of the present inven 
tion is the stator of the nineteenth aspect wherein the guide 
portion is provided to a side face of the projection portion. 
0051. According to this stator, the guide portion is pro 
vided at the projection portion projecting towards the yoke 
side with respect to the connection portion, thereby enabling 
interference between the terminal portions and the connec 
tion portion to be suppressed, and enabling the terminal por 
tions to be positioned easily. 
0.052 A stator of a twenty-first aspect of the present inven 
tion is the stator of the fourteenth aspect wherein: one of the 
plural yoke configuration sections is provided with a terminal 
station that connects to a terminal portion of each of the plural 
coil wires. 
0053. The terminal station is provided to one of the plural 
yoke configuration sections and the terminal portions of each 
of the plural coil wires are connected to the terminal station. 
Positioning of the terminal portions of the coil wires can 
accordingly be performed easily. 
0054. A stator of a twenty-second aspect of the present 
invention is the stator of any one of the first to the twenty-first 
aspects further including a second connection portion that is 
separated in a stator core axial direction from the connection 
portion, that is formed to at least one insulator out of the plural 
insulators, and that connects together the plural insulator 
portions of the at least one insulator. 
0055 According to this stator, the second connection por 
tion is formed to at least one insulator out of the plural insu 
lators, and connects together the plural insulator portions of 
the at least one insulator. The second connection portion 
accordingly enables the rigidity between the plural insulator 
portions, and therefore the rigidity of the stator overall after 
assembly, to be secured. 
0056. The second connection portion is separated in the 
stator core axial direction from the connection portion. The 
rigidity of the overall stator after assembly can accordingly be 
secured with good balance. 
0057. A stator of a twenty-third aspect of the present 
invention is the stator of the twenty-second aspect wherein: 
the connection portion is disposed at a first side in the stator 
core axial direction; and the second connection portion is 
formed at the insulator positioned furthest to a second side in 
the stator core axial direction out of the plural insulators when 
the plural insulators are in a pre-assembly state arranged 
along the stator core axial direction. 
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0058 According to this stator, the second connection por 
tion is formed to the insulator positioned furthest to the stator 
core axial direction second side out of the plural insulators 
when the plural insulators are in a pre-assembly state 
arranged along the stator core axial direction. Accordingly 
interference of the insulator portions formed to the other 
insulators with the second connection portion can be avoided 
when the plural insulators are being assembled along the 
stator core axial direction. 
0059 A stator of a twenty-fourth aspect of the present 
invention is the stator of the twenty-second aspect wherein: 
the plural connection portions are disposed coaxially to each 
other and have different external diameters to each other; and 
the second connection portion is formed to the insulator with 
the connection portion of the smallest external diameter out of 
the plural insulators. 
0060 According to this stator, the second connection por 
tion is formed to the insulator with the connection portion of 
the smallest external diameter out of the plural insulators. 
Accordingly interference of the insulator portions formed to 
the other insulators with the second connection portion can be 
avoided when the other insulators are being assembled from 
a first stator core axial direction side to the insulator with the 
first connection portion of the Smallest external diameter. 
0061. A stator of a twenty-fifth aspect of the present inven 
tion is the stator of any one of the twenty-second to the 
twenty-fourth aspects wherein: the second connection por 
tion connects together the plural extending portions of one of 
the insulators. 
0062 According to this stator, the second connection por 
tion connects together the plural extending portions of one of 
the insulators. The rigidity between the plural insulator por 
tions can accordingly secured even when each of the insulator 
portions includes the extending portions extending from the 
first connection portion. 
0063 A stator of a twenty-sixth aspect of the present 
invention is the stator of any one of the twenty-second to the 
twenty-fifth aspects wherein the plural insulators have an 
interlocking structure for positioning with respect to each 
other, the interlocking structure including: a fitting portion 
formed at the second connection portion; and a fitted-to por 
tion that fits together with the fitting portion and is formed to 
an insulator portion positioned between a pair of insulator 
portions connected by the second connection portion out of 
the plural insulator portions. 
0064. According to this stator, the fitting portion is formed 
to the second connection portion, and the fitted-to portion is 
formed to the insulator portion positioned between a pair of 
insulator portions connected by the second connection por 
tion out of the plural insulator portions. Fitting together of the 
fitting portion and the fitted-to portion can accordingly be 
performed easily. 
0065. A stator of a twenty-seventh aspect of the present 
invention is the stator of any one of the twenty-second to the 
twenty-sixth aspects wherein: the insulator portion includes a 
first insulator portion and a second insulator portion seg 
mented in the stator core axial direction; the connection por 
tion connects together the plural first insulator portions of 
each of the insulators; and the second connection portion 
connects together the plural first insulator portions in one of 
the insulators. 
0066. According to this stator, the plural first insulator 
portions are connected together by the second connection 
portion as well as the connection portion in at least one of the 
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plural insulators. The rigidity between the plural first insula 
torportions, and hence the rigidity of the overall stator after 
assembly, can accordingly be secured by the second connec 
tion portion. 
0067. A stator of a twenty-eighth aspect of the present 
invention is the stator of any one of the twenty-second to the 
twenty-sixth aspects wherein: the insulator portion includes a 
first insulator portion and a second insulator portion seg 
mented in the stator core axial direction; the connection por 
tion connects together the plural first insulator portions of 
each of the insulators; and the second connection portion 
connects together the plural second insulator portions in one 
of the insulators. 
0068 According to this stator, the plural first insulator 
portions are connected by the connection portion and the 
plural second insulator portions are connected by the second 
connection portion in at least one of the plural insulators. The 
rigidity between the plural first insulator portions and the 
rigidity between the plural second insulator portions can 
accordingly be increased with good balance, and hence the 
rigidity of the overall stator after assembly can be secured by 
the connection portion and the second connection portion. 
0069. A stator of a twenty-ninth aspect of the present 
invention is the stator of any one of the first to the twenty-first 
aspect wherein: the plural insulators have an interlocking 
structure for positioning with respect to each other, the core 
configuration portion includes a teeth section extending along 
the stator core radial direction and a yoke configuration sec 
tion formed to a leading end portion of the teeth section; the 
insulator portions each includes a yoke configuration section 
insulator portion that covers the yoke configuration section; 
and the interlocking structure includes a fitting portion 
formed to a first of adjacent of the yoke configuration section 
insulator portions, and a fitted-to portion that fits together 
with the fitting portion and is formed to a second of the 
adjacent yoke configuration section insulator portions. 
0070 According to this stator, the fitting portion is formed 
at the first of the adjacent yoke configuration section insulator 
portions, and the fitted-to portion is formed to the second of 
the adjacent yoke configuration section insulator portion. Fit 
ting together of the fitting portions and the fitted-to portions 
can accordingly be performed easily. 
0071. A stator of a thirtieth aspect of the present invention 

is the stator of any one of the first to the twenty-first aspects 
further including an interlocking structure that fixes the plural 
connection portions together. 
0072 This stator includes the interlocking structure that 
fixes the plural connection portions together. The rigidity 
between the plural connection portions, and hence the rigidity 
of the overall stator after assembly, can accordingly be 
secured by fixing together the plural connection portions with 
the interlocking structure. 
0073. A stator of a thirty-first aspect of the present inven 
tion is the stator of any one of the first to the thirtieth aspect 
wherein: plural independently formed groups of stator con 
figuration sections are configured by assembling the plural 
core configuration sections to the respective plural insulators; 
in each of the plural stator configuration section groups, the 
plural core configuration sections are disposed so as to form 
a gap corresponding to at least one core configuration section 
between adjacent core configuration sections; the plural sta 
tor configuration section groups are disposed Such that in a 
mutually assembled State a core configuration section of 
another group is disposed in the gap; and each of the plural 
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coil wires is formed continuously from end-to-end and 
includes a crossing wire that connects together the plural 
winding portions. 
0074 This stator in the configuration described above is 
for example manufactured using the following processes. 
Namely, first the core configuration sections are integrated to 
the insulator portions of each of the insulators, forming a 
sub-assembly for each of the plural groups. Next, the coil wire 
is wound on each of the teeth sections of each of the sub 
assemblies from the radial direction outside using a flyer 
machine, forming a stator configuration section for each of 
the plural groups. Then, the plural stator configuration sec 
tions are assembled together to form the stator. The stator is 
manufactured by the above processes. 
0075. In each of the plural stator configuration section 
groups, the plural core configuration sections are disposed 
Such that a gap corresponding to at least one core configura 
tion section is present between adjacent core configuration 
sections. Accordingly, as described above, the flyer machine 
can be Suppressed from interfering with the other core con 
figuration sections when winding the coil wire on each of the 
teeth sections of each of the sub-assemblies from the radial 
direction outside using a flyer machine. 
0076 Moreover, each of the plural coil wires is formed 
continuously from end-to-end and includes the crossing wire 
that connects together the plural winding portions laid out 
along the connection portion. Slackening of the winding por 
tion from the teeth section can accordingly be suppressed. 
0077. A stator of a thirty-second aspect of the present 
invention is the stator of the thirty-first aspect wherein: out of 
the crossing wires, at least one of the crossing wires con 
nected to a winding start end portion of the winding portion 
and one of the crossing wires connected to a winding finish 
end portion of the winding portion cross over at a connection 
vicinity between the connection portion and the insulator 
portion. 
0078. According to this stator, at least one of the crossing 
wires connected to the winding start end portion of the wind 
ing portion and one of the crossing wires connected to the 
winding finish end portion of the winding portion cross over 
at the connection vicinity between the connection portion and 
the insulator portion. Accordingly, slackening of the winding 
portion from the teeth section can be even more effectively 
Suppressed. 
0079 A stator of a thirty-third aspect of the present inven 
tion is the stator of the thirty-second aspect wherein: each of 
the insulator portions includes an insulator main body portion 
that is integrated to the core configuration section and insu 
lates between the teeth section and the winding portion, and 
an extending portion that connects together the insulator main 
body portion and the connection portion; and a radial direc 
tion extension portion is formed to the extending portion so as 
to extend in a radial direction of the stator configuration 
section from the connection portion; and an intersection por 
tion between the crossing wire connected to the winding start 
end portion of the winding portion and the crossing wire 
connected to the winding finish end portion of the winding 
portion is disposed at a position that overlaps with the radial 
direction extension portion as viewed along the stator con 
figuration section axial direction. 
0080 According to this stator, the radial direction extend 
ing portion that extends in the radial direction of the stator 
configuration section is formed to the extending portion that 
connects together the insulator main body portion and the 
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connection portion, and the intersection portion mentioned 
above is disposed at the position that overlaps with the radial 
direction extension portion as viewed along the stator con 
figuration section axial direction. Slackening of the winding 
portion from the teeth section can accordingly be even better 
Suppressed due to the crossing wires mentioned above inter 
secting in a space secured by the radial direction extension 
portion. 
I0081. A stator of a thirty-fourth aspect of the present 
invention is the stator of the thirty-second aspect wherein: 
each of the insulator portions includes an insulator main body 
portion that is integrated to the core configuration section and 
insulates between the teeth section and the winding portion, 
and an extending portion that connects together the insulator 
main body portion and the connection portion; and an axial 
direction extension portion is formed to the extending portion 
So as to extend in an axial direction of the stator configuration 
section from the connection portion; and an intersection por 
tion between the crossing wire connected to the winding start 
end portion of the winding portion and the crossing wire 
connected to the winding finish end portion of the winding 
portion is disposed at a position that overlaps with the axial 
direction extension portion as viewed along the stator con 
figuration section radial direction. 
I0082. According to this stator, the axial direction extend 
ing portion that extends in the stator configuration section 
axial direction is formed to the extending portion that con 
nects together the insulator main body portion and the con 
nection portion, and the intersection portion mentioned above 
is disposed at the position that overlaps with the axial direc 
tion extension portion as viewed along the stator configura 
tion section radial direction. Slackening of the winding por 
tion from the teeth section can accordingly be even better 
Suppressed due to the crossing wires mentioned above inter 
secting in a space secured by the axial direction extension 
portion. 
I0083. A stator of a thirty-fifth aspect of the present inven 
tion is the stator of any one of the first to the thirty-fourth 
aspects wherein the teeth section projects from the yoke con 
figuration section towards the yoke radial direction inside. 
I0084. Accordingly, even when the teeth section projects 
from the yoke configuration section towards the yoke radial 
direction inside, the coil wire can be wound on each of the 
teeth sections of each of the sub-assemblies from the radial 
direction outside using a coil wire winding machine due to the 
yoke being configured by the plural yoke configuration sec 
tions segmented in the yoke circumferential direction. 
I0085. A stator of a thirty-sixth aspect of the present inven 
tion is the stator of any one of the first to the thirty-fifth aspects 
wherein: the insulator portion includes an extension side wall 
portion that extends along an axial direction of the stator 
configuration section; and in each of the plural stator configu 
ration section groups, with respect to an imaginary line 
extending in a tangential direction to the stator configuration 
section so as to pass through the extension side wall portion, 
an end in the circumferential direction of the yoke configu 
ration section of a first core configuration section is posi 
tioned so as to be on the opposite side to a second core 
configuration section disposed adjacent to the first core con 
figuration section with the imaginary line being disposed 
between the first and second core configuration sections. 
I0086 According to this stator, in each of the plural stator 
configuration section groups, with respect to the imaginary 
line extending in a tangential direction to the stator configu 
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ration section so as to pass through the extension side wall 
portion, the end in the circumferential direction of the yoke 
configuration section of the first core configuration section is 
positioned so as to be on the opposite side to the second core 
configuration section adjacent to the first core configuration 
section with the imaginary line being disposed between the 
first and the second core configuration sections. Accordingly, 
as described above, even when a coil wire winding machine is 
employed to wind the coil wire on each of the teeth sections 
of each of the sub-assemblies from the radial direction out 
side, the coil wire winding machine can be Suppressed from 
interfering with other core configuration sections, and in par 
ticular, with the yoke configuration section circumferential 
direction ends thereof. 
0087. A stator of a thirty-seventh aspect of the present 
invention is the stator of any one of the first to the thirty-fourth 
aspects, wherein the plural teeth sections project from the 
yoke configuration section towards the yoke radial direction 
outside. 
0088 Accordingly, since the interval between leading end 
portions of the adjacent e teeth sections can be secured when 
the teeth sections project from the yoke configuration section 
towards the yoke radial direction outside, a coil wire winding 
machine can be employed to wind the coil wire on each of the 
teeth sections from the radial direction outside. 
0089. A stator of a thirty-eighth aspect of the present 
invention is the stator of the thirty-seventh aspect, wherein 
adjacent yoke configuration sections are fitted together with 
recess and protrusion shaped fitting portions. 
0090 The rigidity of the yoke can accordingly be raised 
when the adjacent yoke configuration sections are fitted 
together with recess and protrusion shaped fitting portions. 
0091. A stator of a thirty-ninth aspect of the present inven 
tion is the stator of any one of the thirty-fifth to the thirty 
eighth aspects, wherein the winding portions are compression 
deformed by pressing. 
0092. According to this stator, the winding portions are 
compression deformed by pressing. Bulging of the winding 
portions can accordingly be suppressed, and high dense 
arrangement of the coil wires can be achieved, and space for 
pressing operation by a press can be secured. 
0093. A stator of a fortieth aspect of the present invention 

is the stator of any one of the thirty-fifth to the thirty-ninth 
aspects wherein: each of the plural stator configuration sec 
tion groups is configured by a combination of mutually dif 
ferent phases; in each of the stator configuration sections the 
plural teeth sections are disposed at even intervals from each 
other, and out of the plural winding portions, a pair of wind 
ing portions that face each other across a stator configuration 
section axis are formed from the same coil wire and are 
formed by winding in reverse directions to each other. 
0094. According to this stator, in each of the stator con 
figuration sections, the plural teeth sections are disposed at 
even intervals from each other, so the intervals between the 
plural teeth sections can be respectively secured. The coil 
wire can accordingly be easily wound on the teeth sections. 
0095. A stator of a forty-first aspect of the present inven 
tion is the stator of the fortieth aspect wherein: a winding 
portion wound in a loosening direction on the teeth section 
out of the pair of winding portions and a crossing wire 
between the pair of winding portions are connected together 
by a lead portion that is led out from the teeth section; a 
protrusion portion to which the lead portion is anchored is 
formed to the insulator; and the winding portion wound in a 
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loosening direction on the teeth Section out of the pair of 
winding portions is restricted from slackening by the lead 
portion being anchored to the protrusion portion. 
0096. According to this stator, the winding portion wound 
in the loosening direction on the teeth Section is restricted 
from slackening by the lead portion anchoring to the protru 
sion portion. Accordingly, slackening of the winding portion 
wound on the teeth section in the loosening direction can be 
Suppressed. 
0097. A brushless motor of a forty-second aspect of the 
present invention includes the stator according to any one of 
the first to the forty-first aspects and a rotor that rotates in a 
rotational magnetic field generated by the stator. 
0098. According to this brushless motor, a compact size 
and low cost can be realized by employing the stator of any 
one of the first to the forty-first aspects 
0099. A forty-third aspect of the present invention is a 
manufacturing method of the stator of any one of the first to 
the fortieth aspects including: a Sub-assembly forming pro 
cess in which the core configuration sections are integrated to 
the insulator portions of each of the insulators to form a 
Sub-assembly for each of plural groups; a stator configuration 
section forming process in which the stator configuration 
sections are formed for each of the plural groups by winding 
the coil wire on each of the teeth sections of each of the 
sub-assemblies from a radial direction outside of the stator 
configuration section using a coil wire winding machine; and 
a stator forming process that forms a stator by assembling the 
plural stator configuration sections together. 
0100. According to this stator manufacturing method, the 
Sub-assemblies are formed for each of the plural groups, and 
the coil wire is wound on each of the teeth sections of each of 
the sub-assemblies from the radial direction outside of the 
stator configuration section using the coil wire winding 
machine. There is accordingly no need to secure space 
between the teeth sections, as would be required when 
employing a nozzle machine. High dense arrangement of the 
coil wire is accordingly possible, and a compact size can be 
achieved for the stator. 
0101 Moreover, the sub-assemblies are formed for each 
of the plural groups, and the coil wire is wound on each of the 
teeth sections of each of the sub-assemblies from a radial 
direction outside. An increased speed in the coil wire winding 
process is accordingly realized, and therefore a reduction in 
cost of the stator can be realized due to a reduction in the 
number of equipment units. 
0102) A stator manufacturing method of a forty-fourth 
aspect of the present invention is the stator manufacturing 
method of the forty-third aspect further including: between 
the stator configuration section forming process and the stator 
forming process, a compression process that presses and 
compression deforms the winding portions in each of the 
plural stator configuration section groups. 
0103) According to this stator manufacturing method, the 
winding portions are pressed and compression deformed in 
the compression process. Bulging of the winding portions can 
accordingly be suppressed, and high dense arrangement of 
the coil wires can be achieved, and space for the pressing 
operation by a press can be secured. 
0104. A stator manufacturing method of a forty-fifth 
aspect of the present invention is the stator manufacturing 
method of the forty-fourth aspect, wherein in the compression 
process the winding portions are pressed from a direction 
orthogonal to a teeth Section axial direction. 
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0105. According to this stator manufacturing method, in 
the compression process the winding portions are pressed 
from a direction orthogonal to the teeth section axial direc 
tion. Bulging of the winding portions can accordingly be 
further Suppressed, and high dense arrangement of the coil 
wires can be achieved. 

0106 A stator manufacturing method of a forty-sixth 
aspect of the present invention is the stator manufacturing 
method of the forty-fourth aspect or the forty-fifth aspect, 
wherein in the compression process the winding portions are 
pressed from both sides of the direction orthogonal to the 
teeth section axial direction. 

0107 According to this stator manufacturing method, in 
the compression process, the winding portions are pressed 
from both sides of the direction orthogonal to the teeth section 
axial direction. The winding portions can accordingly be 
further compression deformed. 
0108. A stator manufacturing method of a forty-seventh 
aspect of the present invention is the stator manufacturing 
method of the forty-fourth aspect, wherein in the compression 
process the winding portions are pressed Such that the press 
ing direction on the winding portions is a tangential direction 
to the respective stator configuration sections. 
0109 According to this stator manufacturing method, in 
the compression process the winding portions are pressed 
Such that the pressing direction on the winding portions is a 
tangential direction to the respective stator configuration sec 
tions. In each of the plural stator configuration section groups 
here, the plural core configuration sections are disposed Such 
that at least a gap corresponding to one stator configuration 
section is present between adjacent of the plural core configu 
ration sections. The winding portions can accordingly be 
pressed whilst still suppressing interference between the 
press and the core configuration sections. 
0110. A stator manufacturing method of a forty-eighth 
aspect of the present invention includes: an installation and 
cutoff process that employs an insulator in which plural first 
insulator portions, second insulator portions, and bridging 
sections have been integrated together and each of the bridg 
ing sections connect together the first insulator portions and 
the second insulator portions, that installs a core configura 
tion section for forming a stator core to one portion out of the 
first insulator portion and the second insulator portion, and 
that cuts off the bridging section; a positional alignment pro 
cess that performs positional alignment between the other 
portion out of the first insulator portion and the second insu 
lator portion and the core configuration section by moving at 
least one portion out of the first insulator portion and the 
second insulator portion with respect to the other portion; an 
installation process that installs the other portion out of the 
first insulator portion and the second insulator portion to the 
core configuration section; and a coil wire winding process 
that forms a coil wire winding portion with a coil wire on the 
core configuration section by winding the coil wire on the 
core configuration section with the first insulator portion and 
the second insulator portion interposed therebetween. 
0111. According to this stator manufacturing method, an 
insulator is employed in which the plural first insulator por 
tions, second insulator portions, and bridging sections have 
been integrated together and the bridging sections connect 
together the first insulator portions and the second insulator 
portions. A reduction in the number of components required 
for stator assembly can hence be achieved in comparison to 
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cases in which an insulator is employed wherein the first 
insulator portions and the second insulator portions are 
formed separately. 
0112 A stator manufacturing method of a forty-ninth 
aspect of the present invention is the stator manufacturing 
method of the forty-eighth aspect, wherein in the installation 
and cutoff process, the bridging section is cut off after the core 
configuration section has been installed to the one portion out 
of the first insulator portion and the second insulator portion. 
0113. According to this stator manufacturing method, in 
the installation and cutoff process, the bridging section is cut 
off after the core configuration section has been installed to 
the one portion out of the first insulator portion and the second 
insulator portion. Accordingly, for example when installing 
the core configuration section to the one portion out of the first 
insulator portion and the second insulator portion, the entire 
insulator including the first insulator portion and the second 
insulator portion can be set in a jig in one operation when the 
insulator is set in a jig. A reduction in the number of processes 
for setting the insulator in the jig can accordingly be achieved 
in comparison to cases in which the bridging portion is cut off 
before the core configuration section has been installed to the 
one portion out of the first insulator portion and the second 
insulator portion. 
0114. A stator manufacturing method of a fiftieth aspect of 
the present invention is the stator manufacturing method of 
the forty-eighth aspect or the forty-ninth aspect wherein, as 
the insulator, the first insulator portion and the second insu 
lator portion each respectively include a teeth Section insula 
torportion and a yoke configuration section insulator portion 
that respectively cover a teeth section and a yoke configura 
tion section formed to the core configuration section, and the 
bridging section connects together the yoke configuration 
section insulator portions of the first insulator portion and the 
second insulator portion. 
0115 The teeth section of the core configuration section is 
a location at which the coil wire is wound to form a coil wire 
winding portion. Moreover, for example a guide portion that 
guides the terminal portion of the coil wire is formed at a base 
end side of the teeth section of the core configuration section. 
0116. With regards to this point, according to this stator 
manufacturing method, the bridging section is employed in 
the insulator to connect together the yoke configuration sec 
tion insulator portions of the first insulator portions and the 
second insulator portions. Accordingly, it is possible to Sup 
press the bridging section provided to cause adverse influence 
to for example the coil wire winding portion and the guide 
portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0117 Embodiments of the present invention will be 
described in detail based on the following figures, wherein: 
0118 FIG. 1 is a perspective view illustrating a stator 
according to a first exemplary embodiment of the present 
invention; 
0119 FIG. 2A is a perspective view illustrating a U-phase 
stator configuration section illustrated in FIG. 1; 
I0120 FIG. 2B is a perspective view illustrating a V-phase 
stator configuration section illustrated in FIG. 1; 
I0121 FIG. 2C is a perspective view illustrating a W-phase 
stator configuration section illustrated in FIG. 1; 
0.122 FIG. 3A is a perspective view illustrating a process 
in which the plural stator configuration sections illustrated in 
FIG. 1 are being assembled together; 
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0123 FIG. 3B is a perspective view illustrating a state in 
which assembly has progressed further than in FIG. 3A; 
0.124 FIG. 4 is a cross-section illustrating a schematic 
configuration of a brushless motor provided with the stator 
illustrated in FIG. 1; 
0.125 FIG. 5 is a drawing to explain winding of a coil wire 
by a flyer machine; 
0126 FIG. 6 is a drawing to explain plural connection 
patterns of coil wires applicable to a stator according to the 
first exemplary embodiment of the present invention; 
0127 FIG. 7 is a perspective view illustrating a stator 
according to a second exemplary embodiment of the present 
invention; 
0128 FIG. 8 is a perspective view illustrating a U-phase 
stator configuration section illustrated in FIG. 7: 
0129 FIG. 9 is a perspective view illustrating an 
assembled state of a control circuit section to the stator illus 
trated in FIG. 7: 
0130 FIG. 10 is a perspective view illustrating a first 
modified example of the stator illustrated in FIG. 7: 
0131 FIG. 11 is an enlarged perspective view illustrating 
relevant portions of a second modified example of the stator 
illustrated in FIG. 7: 
0132 FIG. 12 is an enlarged perspective view illustrating 
relevant portions of a third modified example of the stator 
illustrated in FIG. 7: 
0.133 FIG. 13 is an enlarged perspective view illustrating 
relevant portions of a fourth modified example of the stator 
illustrated in FIG. 7: 
0134 FIG. 14 is a perspective view illustrating a fifth 
modified example of the stator illustrated in FIG. 7: 
0135 FIG. 15 is a drawing illustrating a first modified 
example of a stator according to the first exemplary embodi 
ment, 
0.136 FIG. 16 is a drawing illustrating a second modified 
example of a stator according to the first exemplary embodi 
ment, 
0.137 FIG. 17 is a drawing illustrating a third modified 
example of a stator according to the first exemplary embodi 
ment, 
0138 FIG. 18A is a plan view illustrating a first group of 
the stator configuration sections illustrated in FIG. 17: 
0139 FIG. 18B is a plan view illustrating a second group 
of the stator configuration sections illustrated in FIG. 17: 
0140 FIG. 18C is a plan view illustrating a third group of 
the stator configuration sections illustrated in FIG. 17: 
0141 FIG. 19 is a side-on cross-section of a motor pump 
applied with a brushless motor according to the second exem 
plary embodiment of the present invention; 
0142 FIG. 20A is a side-on cross-section of plural con 
nection portions illustrated in FIG. 1; 
0143 FIG. 20B is a side-on cross-section of a first modi 
fied example of plural connection portions illustrated in FIG. 
20A: 
014.4 FIG. 20O is a side-on cross-section of a second 
modified example of plural connection portions illustrated in 
FIG. 20A; 
0145 FIG. 21 is a perspective view illustrating a stator 
according to a third exemplary embodiment of the present 
invention; 
0146 FIG.22A is an exploded perspective view illustrat 
ing a U-phase stator configuration section illustrated in FIG. 
21; 
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0147 FIG. 22B is an exploded perspective view illustrat 
ing a V-phase stator configuration section illustrated in FIG. 
21; 
0148 FIG. 22C is an exploded perspective view illustrat 
ing a W-phase stator configuration section illustrated in FIG. 
21; 
014.9 FIG. 23A is a plan view illustrating the insulator 
illustrated in FIG.22A; 
0150 FIG. 23B is a plan view illustrating the insulator 
illustrated in FIG.22B: 
0151 FIG. 23C is a plan view illustrating the insulator 
illustrated in FIG.22C: 
0152 FIG.24A is a drawing illustrating the insulator illus 
trated in FIG. 22A set in a jig and plural core configuration 
sections in a mounted State to second insulator portions; 
0153 FIG.24B is a drawing illustrating cut off of bridging 
section in the insulators illustrated in FIG. 24A; 
0154 FIG. 24C is a drawing illustrating the insulators 
illustrated in FIG. 24B with portions other than the second 
insulator portions having been raised, and the second insula 
torportions having been slid: 
0155 FIG. 24D is a drawing illustrating the insulators 
illustrated in FIG.24C in a state with portions other than the 
second insulation sections having been lowered, and first 
insulator portions in a mounted State to core configuration 
sections; 
0156 FIG. 24E is a drawing illustrating coil wires being 
wound onto the core configuration sections illustrated in FIG. 
24D: 
0157 FIG.25 is a drawing illustrating a modified example 
of insulators of the third exemplary embodiment; 
0158 FIG. 26A is a drawing illustrating the insulators 
illustrated in FIG. 25 set in a jig and plural core configuration 
sections in an installed State to second insulator portions; 
0159 FIG. 26B is a drawing illustrating cut off of bridging 
sections in the insulators illustrated in FIG. 26A: 
0160 FIG. 26C is a drawing illustrating the insulators 
illustrated in FIG. 26B with portions other than the second 
insulator portions having been raised, and the second insula 
torportions having been slid: 
0.161 FIG. 26D is a drawing illustrating the insulators 
illustrated in FIG. 26C in a state with portions other than the 
second insulator portions having been lowered, and first insu 
lator portions in an installed State to core configuration sec 
tions; 
0162 FIG. 27 is a perspective view illustrating a stator 
according to a fourth exemplary embodiment of the present 
invention; 
0163 FIG. 28A is an exploded perspective view illustrat 
ing a U-phase stator configuration section illustrated in FIG. 
27; 
0164 FIG. 28B is an exploded perspective view illustrat 
ing a V-phase stator configuration section illustrated in FIG. 
27; 
0.165 FIG. 28C is an exploded perspective view illustrat 
ing a W-phase stator configuration section illustrated in FIG. 
27; 
0166 FIG. 29 is a perspective view illustrating an inter 
locking structure of the fourth exemplary embodiment of the 
present invention; 
0.167 FIG. 30 is a perspective view illustrating a process 
of assembling together plural Stator configuration sections 
illustrated in FIG. 27: 
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0168 FIG.31 is a perspective view illustrating a modified 
example of an insulator of the fourth exemplary embodiment 
of the present invention; 
0169 FIG.32 is a perspective view illustrating a modified 
example of insulators of the fourth exemplary embodiment of 
the present invention; 
0170 FIG.33 is a perspective view illustrating a modified 
example of insulators of the fourth exemplary embodiment of 
the present invention; 
0171 FIG. 34 is a drawing illustrating an interlocking 
structure of a fifth exemplary embodiment of the present 
invention; 
0172 FIG.35 is a drawing illustrating a modified example 
of an interlocking structure of the fifth exemplary embodi 
ment of the present invention; 
0173 FIG.36 is a drawing illustrating a modified example 
of an interlocking structure of the fifth exemplary embodi 
ment of the present invention; 
0.174 FIG.37 is a drawing illustrating a modified example 
of an interlocking structure of the fifth exemplary embodi 
ment of the present invention; 
0175 FIG. 38 is a drawing illustrating an interlocking 
structure of a sixth exemplary embodiment of the present 
invention; 
0176 FIG. 39 is a perspective view illustrating a stator 
according to a seventh exemplary embodiment of the present 
invention; 
0177 FIG. 40A is a perspective view illustrating a 
U-phase stator configuration section illustrated in FIG. 39: 
0.178 FIG.40B is a perspective view illustrating a V-phase 
stator configuration section illustrated in FIG. 39: 
(0179 FIG. 40C is a perspective view illustrating a 
W-phase stator configuration section illustrated in FIG. 39; 
0180 FIG. 41A is a perspective view illustrating a process 
in which plural stator configuration sections illustrated in 
FIG. 39 are being assembled together; 
0181 FIG. 41B is a perspective view illustrating a state in 
which assembly has progressed further than in FIG. 41A: 
0182 FIG. 42 is a cross-section illustrating a schematic 
configuration of a brushless motor provided with the stator 
illustrated in FIG. 39: 
0183 FIG. 43 is a perspective view illustrating a modified 
example of a coil wire illustrated in FIG. 39: 
0184 FIG. 44 is a perspective view illustrating a stator 
according to an eighth exemplary embodiment of the present 
invention; 
0185 FIG. 45A is a perspective view illustrating a 
U-phase stator configuration section illustrated in FIG. 44; 
0186 FIG.45B is a perspective view illustrating a V-phase 
stator configuration section illustrated in FIG. 44; 
0187 FIG. 45C is a perspective view illustrating a 
W-phase stator configuration section illustrated in FIG. 44; 
0188 FIG. 46A is a perspective view illustrating a process 
in which plural stator configuration sections illustrated in 
FIG. 44 are being assembled together; 
0189 FIG. 46B is a perspective view illustrating a state in 
which assembly has progressed further than in FIG. 46A: 
0.190 FIG. 47 is a cross-section illustrating a schematic 
configuration of a brushless motor provided with the stator 
illustrated in FIG. 44; 
0191 FIG. 48 is a plan view to explain winding of a coil 
wire using a flyer machine; 
0.192 FIG. 49 is a plan view to explain a manner in which 
a coil wire is pressed using a press; 
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0193 FIG. 50 is an expanded area drawing to explain a 
manner in which a winding portion is pressed; 
0194 FIG. 51 is an exploded perspective view illustrating 
a stator according to a ninth exemplary embodiment of the 
present invention; 
0.195 FIG. 52 is a plan view illustrating an assembled state 
of the stator illustrated in FIG. 51: 
0.196 FIG. 53 is a plan view illustrating a brushless motor 
provided with a stator according to a tenth exemplary 
embodiment of the present invention; 
0.197 FIG. 54A is a plan view illustrating a first group 
stator configuration section illustrated in FIG. 53; 
0198 FIG. 54B is a plan view illustrating a second group 
stator configuration section illustrated in FIG. 53; 
0199 FIG. 54C is a plan view illustrating a third group 
stator configuration section illustrated in FIG. 53; 
0200 FIG.55 is an enlarged plan view of relevant portions 
of the stator illustrated in FIG. 53; and 
0201 FIG. 56 is a drawing to explain winding a coil wire 
in a stator according to a comparative example. 

DESCRIPTION 

First Exemplary Embodiment of the Present 
Invention 

0202 Explanation first follows regarding a first exemplary 
embodiment of the present invention, with reference to FIG. 
1 to FIG. 4. 
0203) A stator 10 according to the first exemplary embodi 
ment illustrated in FIG. 1 is a stator employed in an inner rotor 
type brushless motor, and is configured including a U-phase 
stator configuration section 12U, a V-phase stator configura 
tion section 12V and a W-phase stator configuration section 
12W, as illustrated in FIG. 2A to FIG. 2C. 
0204 As illustrated in FIG. 2A, the U-phase stator con 
figuration section 12U is configured with plural core configu 
ration sections 14U, a coil wire 16U, and an insulator 18U. 
The plural core configuration sections 14U configure a core 
20, together with plural V-phase core configuration sections 
14V and plural W-phase core configuration sections 14W, 
described later (see FIG. 1 for each). The core configuration 
sections 14U respectively include plural yoke configuration 
sections 22U and plural teeth sections 24U. 
0205 The plural yoke configuration sections 22U config 
ure a ring shaped yoke 40, together with V-phase yoke con 
figuration sections 22V and W-phase yoke configuration sec 
tions 22W, described later (see FIG. 1 for each), and are 
respectively circular arc shaped. The plural teeth Sections 
24U are integrally formed to the respective yoke configura 
tion sections 22U, and project from the yoke configuration 
sections 22U towards a radial direction inside from the yoke 
40 (see FIG. 1). 
0206. The coil wire 16U configures the U-phase and 
includes plural winding portions 26U and plural crossing 
wires 28U. The plural winding portions 26U are wound con 
centrically on the teeth sections 24U, with insulator portions 
32U, described later, disposed therebetween. The winding 
portions 26U are mutually connected to each other by the 
plural crossing wires 28U. The crossing wires 28U are con 
nected to the plural winding portions 26U and are laid 
(wound) around the outer peripheral face of a connection 
portion 34U formed to the insulator 18U, described later. 
Terminal portions 30U at both end sides of the coil wire 16U 
lead out from the teeth sections 24U to a first axial direction 
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side (the arrow Z1 side) of the stator 10. The crossing wires 
28U are positioned on the same side in a first axial direction 
as the terminal portions 30U. 
0207. The insulator 18U is made from a resin, and includes 
integral plural insulator portions 32U and the connection 
portion 34U. The number of plural insulator portions 32U 
provided is the same as the number of the plural teeth sections 
24U mentioned above. The plural insulator portions 32U 
project out on a yoke configuration sections 22U side (a yoke 
40 side in FIG. 1) with respect to the connection portion34U, 
described later. Each of the plural insulator portions 32U 
includes an insulator main body portion 32U1 and an extend 
ing portion 32U2. The insulator main body portions 32U1 are 
integrated to respective Surfaces of the plural core configura 
tion sections 14U mentioned above, for example by integral 
molding or interlock mounting. The insulator main body por 
tions 32U1 insulate between the teeth sections 24U formed to 
the core configuration sections 14U and the winding portions 
26U. The extending portions 32U2 are positioned further to 
the radial direction inside than the core configuration sections 
14U, and extend from the insulator main body portion 32U1 
to the first axial direction side (the arrow Z1 side) of the yoke 
40. 

0208. The connection portion 34U is disposed displaced 
with respect to the plural insulator portions 32U at the yoke 40 
first axial direction side (the arrow Z1 side) and is formed in 
a ring shape. The connection portion 34U connects together 
the plural insulator portions 32U (or more specifically, exten 
sion end portions (end portions on the Z1 side) of the extend 
ing portions 32U2 in the plural insulator portions 32U), and is 
positioned further to the yoke 40 radial direction inside (the 
radial direction inside of the yoke 40 illustrated in FIG. 1) 
than the core configuration sections 14U. Plural projection 
shaped retaining portions 36U project out towards a radial 
direction outside from between the plural insulator portions 
32U on the outer peripheral face of the connection portion 
34U. The retaining portions 36U retain the crossing wires 
28U mentioned above from a second axial direction side 
(arrow Z2 side) of the connection portion34U. Plural notches 
38U opening towards the second axial direction side (arrow 
Z2 side) are formed to the connection portion 34U between 
the plural insulator portions 32U. 
0209. The V-phase stator configuration section 12V illus 
trated in FIG. 2B has basically the same configuration as the 
U-phase stator configuration section 12U mentioned above. 
Namely, the V-phase stator configuration section 12V is con 
figured including the plural V-phase yoke configuration sec 
tions 22V, plural teeth sections 24V, a coil wire 16V and an 
insulator 18V. The plural yoke configuration sections 22V, the 
plural teeth sections 24V, the coil wire 16V and the insulator 
18V correspond to the above mentioned plural yoke configu 
ration sections 22U, the plural teeth sections 24U, the coil 
wire 16U and the insulator 18U (see FIG. 2A for each). Note 
that in the V-phase stator configuration section 12V, a con 
nection portion 34V is formed in a ring shape, and formed 
with a smaller diameter than the U-phase connection portion 
34U mentioned above (see FIG. 2A). Moreover, retaining 
portions 36V retain the crossing wires 28V from the first axial 
direction side (the arrow Z1 side) of the connection portion 
34V, and are positioned further to the radial direction inside 
than the core configuration sections 14.V. 
0210 Moreover, each of the plural insulator portions 32V 
includes an insulator main body portion 32V1 and an extend 
ing portion 32V2. The insulator main body portions 32V1 are 
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integrated to respective Surfaces of the plural core configura 
tion sections 14V mentioned above, for example by integral 
molding or interlock mounting. The insulator main body por 
tions 32V1 insulate between the teeth sections 24V formed to 
the core configuration sections 14V and the winding portions 
26V. The extending portions 32V2 are positioned further to 
the radial direction inside than the core configuration sections 
14V, and extend along a yoke 40 circumferential direction 
from the insulator main body portions 32V1. The connection 
portion 34V is provided at the first axial direction side (the 
arrow Z1 side) of the plural insulator portions 32V. The con 
nection portion 34V is formed in a ring shape, connects 
together the plural insulator portions 32V, and is positioned 
further to the radial direction inside than the core configura 
tion sections 14.V. 

0211. The W-phase stator configuration section 12W illus 
trated in FIG. 2C has basically the same configuration as the 
U-phase stator configuration section 12U mentioned above. 
Namely, the W-phase stator configuration section 12W is 
configured including the plural W-phase yoke configuration 
sections 22W, plural teeth sections 24W, a coil wire 16W and 
an insulator 18W. The plural yoke configuration sections 
22W, the plural teeth sections 24W, the coil wire 16W and the 
insulator 18W correspond to the above mentioned plural yoke 
configuration sections 22U, the plural teeth sections 24U, the 
coil wire 16U and the insulator 18U (see FIG. 2A for each). 
Note that in the W-phase stator configuration section 12W, a 
connection portion34W is formed in a ring shape, and formed 
with a smaller diameter than the V-phase connection portion 
34V mentioned above (see FIG. 2B). The above mentioned 
notches (see the notches 38U in FIG. 2A) are omitted from the 
connection portion 34W. Moreover, retaining portions 36W 
retain the crossing wires 28W from the first axial direction 
side (the arrow Z1 side) of the connection portion 34W, and 
are positioned further to the radial direction inside than the 
core configuration sections 14W. 
0212 Moreover, each of the plural insulator portions 32W 
includes an insulator main body portion 32W1 and an extend 
ing portion 32W2. The insulator main body portions 32W1 
are integrated to respective Surfaces of the plural core con 
figuration sections 14W mentioned above, for example by 
integral molding or interlock mounting. The insulator main 
body portions 32W1 insulate between the teeth sections 24W 
formed to the core configuration sections 14W and the wind 
ing portions 26W. The extending portions 32W2 are posi 
tioned further to the radial direction inside than the core 
configuration sections 14W, and extend from the insulator 
main body portions 32W1 towards a radial direction inside of 
the yoke 40. The connection portion 34W is provided at the 
first axial direction side (the arrow Z1 side) of the plural 
insulator portions 32W. The connection portion 34W is 
formed in a ring shape, connects together the plural insulator 
portions 32W (or more specifically, extension end portions 
(end portions on the radial direction inside) of the extending 
portions 32W2 in the plural insulator portions 32W), and is 
positioned further to the radial direction inside than the core 
configuration sections 14W. 
0213. As illustrated in FIG. 1, the plural stator configura 
tion sections 12U. 12V, 12W are, as explained in detail later, 
assembled together to configure the stator 10. Moreover, in 
the stator 10, the ring shaped yoke 40 is configured by the 
plural yoke configuration sections 22U. 22V. 22W. In other 
words, the yoke 40 is segmented in the circumferential direc 
tion into the plural yoke configuration sections 22U. 22V. 
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22W. Each of the plural yoke configuration sections 22U, 
22V. 22W is fitted between a respective pair of yoke configu 
ration sections adjacent on both sides. 
0214. The plural connection portions 34U, 34V, 34W are 
disposed at the radial direction inside of the yoke 40. The 
plural connection portions 34U, 34V, 34W are disposed such 
that there are gaps present therebetween in the yoke 40 radial 
direction and axial direction, and are provided coaxially to the 
yoke 40. The V-phase retaining portions 36V are fitted against 
an inner peripheral face of the U-phase connection portion 
34U, and the W-phase retaining portions 36W are fitted 
against an inner peripheral face of the V-phase connection 
portion 34V. The plural connection portions 34U, 34V, 34W 
are thus retained in a state separated from each other in the 
radial direction. Namely, the retaining portions 36U, 36V, 
36W are provided between the plural connection portions 
34U,34V, 34W in the radial direction, and serve as projection 
shaped spacers to retain the plural connection portions 34U, 
34V, 34W in a state separated from each other in the radial 
direction. 
0215 Moreover, as mentioned above, in the state in which 
the plural connection portions 34U, 34V, 34W are disposed 
such that gaps are present therebetween in the yoke 40 radial 
direction, the V-phase crossing wires 28V pass through inside 
the notches 38U formed at the U-phase connection portion 
34U (are housed inside the notches 38U), and the W-phase 
crossing wires 28W pass through inside the notches 38U 
formed at the U-phase connection portion34U and inside the 
notches 38V formed at the V-phase connection portion 34V 
(arehoused inside the notches 38U and the notches 38V (see 
FIG. 3B)). The notches 38U, 38V are examples of a housing 
portion of the present invention. 
0216. As illustrated in FIG. 4, the stator 10 configured as 
described above configures an inner rotor type brushless 
motor 60, together with a rotor 50 and a housing 70. Configu 
ration in the brushless motor 60 is such that a rotational 
magnetic field is formed by the stator 10, and the rotor 50 is 
rotated thereby. Note that the brushless motor 60 is for 
example an 8-pole 12 slot motor. 
0217 Explanation follows regarding a manufacturing 
method of the stator 10 configured as described above. 
0218 First, as illustrated in FIG. 2A, the core configura 
tion sections 14U are integrated to the insulator portions 32U 
of the insulator 18U to form a U-phase sub-assembly 42U 
configured from the insulator 18U and the plural core con 
figuration sections 14U. Similarly, as illustrated in FIG. 2B, 
the core configuration sections 14V are integrated to the 
insulator portions 32V of the insulator 18V to form a V-phase 
sub-assembly 42V configured from the insulator 18V and the 
plural core configuration sections 14.V. Moreover, as illus 
trated in FIG. 2C, the core configuration sections 14W are 
integrated to the insulator portions 32W of the insulator 18W 
to form a W-phase sub-assembly 42W configured from the 
insulator 18W and the plural core configuration sections 
14W. The sub-assemblies 42U, 42V. 42W are thus formed for 
each of the U-phase, the V-phase and the W-phase (the sub 
assembly forming process). 
0219. Next, as illustrated in FIG. 2A, a flyer machine 100 
(see FIG.5) is employed to wind the coil wire 16U on each of 
the teeth sections 24U of the U-phase sub-assembly 42U from 
the radial direction outside, forming the U-phase stator con 
figuration section 12U with plural winding portions 26U 
formed at the sub-assembly 42U. Note that the flyer machine 
100 is, as illustrated in FIG. 5, configured including a flyer 
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101 that winds the coil wires 16 in a circular motion so as to 
circle the periphery of each of the teeth sections 24, a variable 
former 102 that aligns the coil wires 16 wound onto the teeth 
sections 24, and a drive circuit 103 that controls the flyer 101 
and the variable former 102. 
0220 Similarly, as illustrated in FIG. 2B, the flyer 
machine 100 mentioned above is employed to wind the coil 
wire 16V on each of the teeth sections 24V of the V-phase 
sub-assembly 42V from the radial direction outside, forming 
the V-phase stator configuration section 12V with plural 
winding portions 26V formed at the sub-assembly 42V. 
Moreover, as illustrated in FIG. 2C, the flyer machine 100 
mentioned above is employed to wind the coil wire 16W on 
each of the teeth sections 24W of the W-phase sub-assembly 
42W from the radial direction outside, forming the W-phase 
stator configuration section 12W with plural winding por 
tions 26W formed on the sub-assembly 42W. 
0221) When this is performed, as illustrated in FIG. 2A, 
the plural crossing wires 28U are laid out along the outer 
peripheral face of the connection portion 34U. The plural 
crossing wires 28U are also retained from the second axial 
direction side (arrow Z2 side) of the connection portion 34U 
by the projection shaped retaining portions 36U. Similarly, as 
illustrated in FIG. 2B, the plural crossing wires 28V are laid 
out along the outer peripheral face of the connection portion 
34V. The plural crossing wires 28V are also retained from the 
first axial direction side (the arrow Z1 side) of the connection 
portion 34V by the projection shaped retaining portions 36V. 
Moreover, as illustrated in FIG. 2C, the plural crossing wires 
28W are laid out along the outer peripheral face of the con 
nection portion 34W. The plural crossing wires 28W are also 
retained from the connection portion34W from the first axial 
direction side (the arrow Z1 side) by the projection shaped 
retaining portions 36W. 
0222 Moreover, as illustrated in FIG. 2A, the terminal 
portions 30U at the two end sides of the coil wire 16U are led 
out from the teeth sections 24U to the first axial direction side 
(the arrow Z1 side) of the stator 10. Similarly, as illustrated in 
FIG. 2B, the terminal portions 30V at the two end sides of the 
coil wire 16V are led out from the teeth sections 24V towards 
the first axial direction side of the stator 10. Moreover, as 
illustrated in FIG. 2C, the terminal portions 30W at the two 
end sides of the coil wire 16W are led out from the teeth 
sections 24W towards the first axial direction side of the stator 
10. The stator configuration sections 12U, 12V, 12W are thus 
formed for each of the U-phase, the V-phase and the W-phase 
(the stator configuration section forming process). 
0223. Then, as illustrated in FIG. 3A and FIG. 3B, in a 
state in which the V-phase stator configuration section 12V is 
displaced by a specific angle in a circumferential direction 
with respect to the W-phase stator configuration section 12W, 
the V-phase stator configuration section 12V is assembled to 
the W-phase stator configuration section 12W from the first 
axial direction side (the arrow Z1 side). Then, in a state in 
which the U-phase stator configuration section 12U is dis 
placed by a specific angle in a circumferential direction with 
respect to the V-phase stator configuration section 12V, the 
U-phase stator configuration section 12U is assembled to the 
V-phase stator configuration section 12V and the W-phase 
stator configuration section 12W from the first axial direction 
side (the arrow Z1 side). 
0224. When this is performed, each of the plural yoke 
configuration sections 22U. 22V. 22W is fitted between a pair 
of yoke configuration sections respectively adjacent on both 
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sides. Moreover, the V-phase retaining portions 36V are fitted 
against the inner peripheral face of the U-phase connection 
portion 34U, and the W-phase retaining portions 36W are 
fitted against the inner peripheral face of the V-phase connec 
tion portion 34V. The plural connection portions 34U, 34V, 
34W are thus retained in a state separated from each other in 
the radial direction by the projection shaped retaining por 
tions 36U, 36V, 36W. 
0225. Moreover, when this is performed, the V-phase 
crossing wires 28V pass through inside the notches 38U 
formed at the U-phase connection portion 34U, and the 
W-phase crossing wires 28W pass through inside the notches 
38U formed at the U-phase connection portion 34U and 
through inside the notches 38V formed at the V-phase con 
nection portion 34V. The plural stator configuration sections 
12U, 12V, 12W are thus assembled together to form the stator 
10 (stator forming process). Note that the terminal portions 
30U, 30V, 30W are connected by a buzz bar or the like, not 
shown in the drawings. The stator 10 is accordingly manu 
factured by the above processes. 
0226 Explanation follows regarding operation and advan 
tageous effects of the first exemplary embodiment. 
0227 Note that in the following explanation, for conve 
nience the letters U, V, W are omitted as suffixes to the labels 
of each member and each portion when no discrimination is 
made between the U-phase, the V-phase and the W-phase. 
0228. According to the stator 10 of the first exemplary 
embodiment, the yoke 40 is configured by the plural yoke 
configuration sections 22 segmented in the circumferential 
direction. Therefore, even in a stator employed in a so-called 
inner rotor type brushless motor in which plural teeth sections 
24 project towards radial direction inside of the yoke 40, the 
sub-assemblies 42 for each of the U-phase, V-phase and 
W-phase are formed as described above, and the coil wires 16 
can be wound using the flyer machine 100 (see FIG. 5) onto 
each of the teeth sections 24 of the sub-assemblies 42 from the 
radial direction outside. There is accordingly no need to 
secure space between the teeth sections 24, as would be 
required when a nozzle machine is employed, enabling a 
higher dense arrangement of the coil wires 16 to be achieved, 
and enabling a more compact stator 10 to be realized. 
0229. Moreover, as described above, the yoke 40 is seg 
mented in the circumferential direction into the plural yoke 
configuration sections 22, and So, for example, the stator 10 
can be made more compact in the axial direction in compari 
son to cases in which the yoke 40 is segmented into plural 
yoke configuration sections in the axial direction. 
0230. Moreover, when the flyer machine 100 is employed, 
since the winding speed of the coil wires 16 is higher than 
when using a nozzle machine, the process of winding the coil 
wires 16 can be speeded up, and accordingly a reduction in 
cost of the stator 10 can be achieved due to reducing the 
number of equipment units. 
0231. Moreover, the notches 38U, 38V are formed in the 
U-phase connection portion 34U and the V-phase connection 
portion 34V, for the crossing wires 28V. 28W to pass through 
inside. Interference between the connection portions 34U, 
34V and the crossing wires 28V. 28W can thereby be avoided, 
and the length of the crossing wires 28V, 28W can be sup 
pressed from increasing. The stator 10 can accordingly be 
made even more compact and at even lower cost. 
0232 Moreover, in the U-phase stator configuration sec 
tion 12U, the extending portions 32U2 are positioned further 
to the radial direction inside than the core configuration sec 

Aug. 8, 2013 

tions 14U. Interference between the flyer of the flyer machine 
and the extending portions 32U2 and the connection portion 
34U can accordingly be suppressed when winding the coil 
wire 16U on the teeth sections 24U from the radial direction 
outside using the flyer machine. 
0233 Moreover, in the V-phase stator configuration sec 
tion 12V and in the W-phase stator configuration section 
12W, the connection portions 34V,34W are respectively posi 
tioned further to the radial direction inside than the core 
configuration sections 14V, 14W. Interference between the 
flyer of the flyer machine and the connection portion 34V, 
34W can accordingly be suppressed during winding the coil 
wires on the respective teeth sections 24V, 24W from the 
radial direction outside using the flyer machine. 
0234 Each of the connection portions 34 includes the 
retaining portions 36 that retain the respective crossing wires 
28 laid on the respective connection portion itself. Therefore, 
for example as stated above, the crossing wires 28 can be 
retained at the connection portions 34 by means of the retain 
ing portions 36 when forming the stator 10 by assembling 
together the plural stator configuration sections 12, and so 
efficient operation can beachieved when assembling together 
the plural stator configuration sections 12. Moreover, even 
after the stator 10 has been incorporated into the brushless 
motor, the crossing wires 28 are retained at the connection 
portions 34 by means of the retaining portions 36, and so 
flapping of the crossing wires 28 can be suppressed, enabling 
noise and fault occurrence to be Suppressed. 
0235. The plural connection portions 34 can also be 
retained in a state separated from each other in the radial 
direction by the projection shaped retaining portions 36. 
Space for laying out the crossing wires 28 between the plural 
connection portions 34 can accordingly be secured in the 
radial direction, and rattling of the plural connection portions 
34 can also be suppressed. Better operating efficiency can 
also be achieved when assembling the plural connection por 
tions 34 together than in cases in which the plural connection 
portions 34 are fitted together around the whole circumfer 
CCC. 

0236 Moreover, the plural yoke configuration sections 22 
are integrally formed to the teeth Sections 24. Magnetic loss at 
each of the connection portions can accordingly be Sup 
pressed compared with, for example, a two-part type core 
including independent members of plural teeth sections with 
leading end portions connected together with thinned bridg 
ing sections and a yoke that connects together base end por 
tions of the teeth sections. Namely, magnetic loss occurs at 
three locations in a two-part type core, namely at the bridging 
sections between the leading end portions of adjacent pairs of 
teeth sections, at the base end portions of pairs of teeth Sec 
tions, and at connection portions of the yoke. In contrast 
thereto, in the stator 10 of the present exemplary embodiment, 
magnetic loss only occurs at one location, the connection 
portion between adjacent pairs of the yoke configuration sec 
tions 22, enabling magnetic loss to be reduced. It is accord 
ingly possible to achieve even greater compactness and 
reduction in weight. 
0237 Moreover, a buzz bar to connect the plural winding 
portions 26 is not required since the plural winding portions 
26 are connected together by the crossing wires 28. A reduc 
tion in the number of components can accordingly be made, 
thereby also enabling a reduction in cost. 
0238 Moreover, the crossing wires 28 can be wound onto 
each of the connection portions 34, and so the winding speed 
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of the coil wires 16 can be raised, and a process to align the 
crossing wires 28 after winding the coil wires 16 can be 
dispensed with. A decrease in cost can also be achieved as a 
result. 
0239 Moreover, the brushless motor according to the first 
exemplary embodiment is equipped with the stator 10 as 
described above, and so greater compactness and a decrease 
in cost can also be achieved. 
0240 Moreover, in the stator manufacturing method 
according to the first exemplary embodiment, the Sub-assem 
blies 42 are formed for each of the U-phase, V-phase and 
W-phase, and the coil wires 16 are wound on each of the teeth 
sections 24 of the sub-assemblies 42 from the radial direction 
outside using the flyer machine 100. There is accordingly no 
need to secure space between the teeth sections 24, as would 
be required when a nozzle machine is employed. A higher 
dense arrangement of the coil wires 16 is thereby enabled, and 
a more compact stator 10 can be realized. 
0241 Moreover, due to employing the flyer machine 100, 
the winding speed of the coil wires 16 is higher than when a 
noZZle machine is employed, and so the process of winding 
the coil wires 16 can be speeded up, and thereby a reduction 
in cost of the stator 10 can be achieved due to reducing the 
number of equipment units. 
0242. The connection portions 34 are provided coaxially 

to the yoke 40, enabling the structure to be simplified. The 
retaining portions 36 are also formed in projection shapes, 
thereby also enabling the structure to be simplified. 
0243 Explanation follows regarding modified examples 
of the first exemplary embodiment. 
0244. In the first exemplary embodiment, the brushless 
motor is configured as an example by an 8-pole 12 slot motor, 
however configuration may be made with a motor having 
another combination of numbers of poles and numbers of 
slots. 
0245. The connection method of the plural coil wires 16U, 
16V, 16W may be configured in a star connection pattern or a 
delta connection pattern, both in series or in parallel, as illus 
trated in FIG. 6. 
0246 The retaining portions 36 function for retaining the 
crossing wires 28 and also function as projection shaped 
spacers for retaining the plural connection portions 34 in a 
state separated from each other in the radial direction. How 
ever, retaining portions 36 and spacers may be independently 
provided. 
0247 Moreover, the retaining portions 36 are formed at all 
of the connection portions 34. However, the retaining por 
tions 36U,36W may be omitted from the U-phase connection 
portion 34U and the W-phase connection portion 34W. In 
their place, spacers formed separately at the retaining por 
tions 36 may be provided at the outer peripheral face and the 
inner peripheral face of the V-phase connection portion 34V, 
to fit against the inner peripheral face of the U-phase connec 
tion portion34U and the outer peripheral face of the W-phase 
connection portion 34W. 
0248. The connection portions 34 are only provided at the 

first axial direction side (Z1 side) of the plural insulator por 
tions 32U, however connection portions may be provided 
only on the second axial direction side (Z2 side) of the plural 
insulator portions 32U or on both axial direction sides of the 
plural insulator portions 32U. 
0249 Moreover, the connection portions 34 are provided 
coaxially to the yoke 40, however connection portions may be 
provided so as not to be coaxial to the yoke 40. The connec 
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tion portions 34 are also formed in ring shapes, however 
connection portions may be formed in another shape, Such as 
a polygonal shape or for example a shape with a portion 
missing Such as a C-shape. 
0250. The crossing wires 28V. 28W, serving as an example 
of a member of the present invention, are housed in the 
notches 38U, 38V, however different member may be housed. 
0251. The retaining portions 36 are formed in projection 
shapes, however the retaining portions 36 may beformed in a 
circular arc shape extending around the circumferential direc 
tion of the stator 10, or in another shape. 
0252. The extending portions 32U2 are only formed to the 
U-phase insulator 18U, however similar extending portions to 
the extending portions 32U2 may be formed to the V-phase 
insulator 18V and to the W-phase insulator 18W. 
0253) The connection portion 34U is positioned further to 
the radial direction inside than the core configuration sections 
14U. However, as schematically illustrated in FIG. 15, as long 
as the insulator 18U has extending portions 32U2 positioned 
further to the radial direction inside than the core configura 
tion sections 14U, the connection portion 34U may be posi 
tioned further to the radial direction outside than the core 
configuration sections 14U. Moreover, as long as the extend 
ing portions 32U2 are positioned further to the radial direc 
tion inside than the core configuration sections 14U, the 
extending portions 32U2 may extend in one direction of axial 
direction, radial direction, or a direction that is a combination 
thereof of the yoke 40. Although the connection portion 34U 
is provided on the first axial direction side (Z1 side) of the 
insulator portions 32U and connects together the extension 
end portions of the extending portions 32U2 extending in the 
yoke 40 axial direction, configuration may be made, for 
example as illustrated in FIG.16, with the extending portions 
32U2 extending in the yoke 40 circumferential direction, and 
the connection portion 34U extending in the yoke 40 circum 
ferential direction and connecting the extension end portions 
of the extending portions 32U2. Moreover, in cases in which 
the extending portions 32U2 extend in one direction of the 
yoke 40 axial direction, radial direction, or a direction that is 
a combination thereof, the connection portion 34U may con 
nect the extension end portions of the extending portions 
32U2, and may also connect other locations of the extending 
portions 32U2 other than the extension end portions. The 
above also similarly applies to cases in which extending por 
tions and a connection portion are formed to the V-phase 
insulator 18V and the W-phase insulator 18W. 
0254 Moreover, as illustrated in FIG. 20A, the plural con 
nection portions 34U, 34V, 34W are disposed such that there 
are gaps present between each other in the yoke 40 radial 
direction and axial direction. However, configuration may be 
made with the connection portions 34U, 34V, 34W disposed 
Such that there are gaps present between each other in the 
yoke 40 axial direction, as illustrated in FIG.20B, or disposed 
Such that there are gaps present between each other in the 
yoke 40 radial direction, as illustrated in FIG.20C. A space 
can also be secured in Such configurations for laying the 
crossing wires 28 between the plural connection portions 
34U, 34V, 34W. 
0255 Although the stator 10 is also configured for use in a 
so-called inner rotor type brushless motor in which the plural 
teeth sections 24 project towards the yoke 40 radial direction 
inside, the stator 10 may also be configured for use in a 
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so-called outer rotor type brushless motor in which plural 
teeth sections 24 project towards the yoke 40 radial direction 
outside. 
0256 Moreover, the stator 10 is configured segmented 
into the stator configuration sections 12U, 12V, 12W config 
ured for each of the plural phases, as an example of plural 
groups. However, as illustrated in FIG. 17 and FIG. 18A to 
FIG. 18C, the stator 10 may be segmented into stator con 
figuration sections 12A, 12B, 12C configured by groups each 
containing a combination of plural phases. 
0257. Note that, for example, in the examples illustrated in 
FIG. 17 and FIG. 18A to FIG. 18C, a stator configuration 
section 12A configuring a first group includes +U-phase teeth 
sections 24U and -W-phase teeth sections 24W, and a stator 
configuration section 12B configuring a second group 
includes +V-phase teeth sections 24V and -U-phase teeth 
sections 24U. Moreover, a stator configuration section 12C 
configuring a third group includes +W-phase teeth Sections 
24W and-V-phase teeth sections 24V. Note that the brushless 
motor of this example is a 10-pole 12 slot or a 14-pole 12 slot 
motor. The coil wire is reverse wound on the -U-phase, 
-V-phase, and -W-phase teeth Sections. 
0258 Although not particularly illustrated, as an example 
of a different combination, configuration may be made Such 
that for example: a stator configuration section 12A config 
uring the first group includes +U-phase teeth Sections and 
-V-phase teeth Sections; a stator configuration section 12B 
configuring a second group includes +V-phase teeth Sections 
and -U-phase teeth sections; and a stator configuration sec 
tion 12C configuring a third group includes +W-phase teeth 
sections and -W-phase teeth sections. 
0259 Moreover, configuration may be made such that: a 
stator configuration section 12A configuring a first group 
includes +U-phase teeth Sections and -U-phase teeth sec 
tions; a stator configuration section 12B configuring a second 
group includes +V-phase teeth sections and -V-phase teeth 
sections; and a stator configuration section 12C configuring a 
third group includes +W-phase teeth sections and -W-phase 
teeth sections. 

0260 Moreover, configuration may be made such that: a 
stator configuration section 12A configuring a first group 
includes +U-phase teeth Sections and -U-phase teeth sec 
tions; a stator configuration section 12B configuring a second 
group includes +V-phase teeth sections and -W-phase teeth 
sections; and a stator configuration section 12C configuring a 
third group includes +W-phase teeth Sections and -V-phase 
teeth sections. 

0261. In addition to the above, configuration may also be 
made with stator configuration sections configuring each of 
the groups including teeth sections of plural phases in a com 
bination other than those listed above. 

Second Exemplary Embodiment of the Present 
Invention 

0262 Explanation follows regarding a second exemplary 
embodiment of the present invention, with reference to FIG. 
7 to FIG. 9. 

0263. The configuration of a stator 110 according to the 
second exemplary embodiment of the present invention var 
ies from the stator 10 according to the first exemplary 
embodiment described above in the following manner. Note 
that in the second exemplary embodiment of the present 
invention, configuration similar to that of the first exemplary 
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embodiment described above is allocated the same reference 
numerals and explanation thereof is abbreviated. 
0264. As illustrated in FIG. 7, elongated plate shaped con 
ductive terminal stations 112U, 112V, 112W are respectively 
provided to each of plural insulators 18U, 18V. 18W. Termi 
nal portions 30U, 30V, 30W of plural coil wires 16U, 16V, 
16W are respectively connected to the terminal stations 
112U, 112V, 112W. The terminal stations 112U, 112V, 112W 
are provided at a first axial direction side of a yoke 40 (the 
arrow Z1 side), namely at the same side as connection por 
tions 34. Tongue shaped connector portions 113U, 113V. 
113W are formed respectively to the terminal stations 112U, 
112V, 112W for connecting to the terminal portions 30U, 
30V,30W. 
0265 Moreover, as illustrated in FIG. 8, in the U-phase 
insulator 18U. projection portions 114U are formed at end 
portions of each of insulator portions 32U on the opposite side 
to the yoke 40 (to yoke configuration sections 22U). The 
projection portions 114U project out to a yoke 40 side from a 
connection portion 34U. The projection portions 114U are 
formed in a plate shape extending along a yoke 40 axial 
direction, and are thicker than the connection portion 34U. 
End faces 114U1 are formed at the projection portions 114U, 
facing towards the yoke 40 first axial direction side (the arrow 
Z1 side). An insertion groove 116U is formed to the end face 
114U1 of one of the insulator portions 32U, opening in the 
yoke 40 axial direction. The terminal station 112U is provided 
at the projection portion 114U by inserting (push-fitting) into 
the insertion groove 116U. The terminal station 112U also 
projects out further than the connection portion 34U in the 
yoke 40 axial direction. 
0266 Moreover, as illustrated in FIG. 7, similarly to with 
the terminal station 112U, insertion grooves 116V, 116W are 
also respectively formed to end faces of projection portions 
114V, 114W of one of respective insulator portions 32V,32W, 
and terminal stations 112V, 112W are provided to the projec 
tion portions 114V, 114W by inserting (push-fitting) into the 
insertion grooves 116V, 116W. The terminal stations 112U, 
112V, 112W make contact with an outer peripheral face 34U1 
(the surface on the yoke 40 side) of the connection portion 
34U. 

0267 As illustrated in FIG. 8, groove shaped guide por 
tions 118U are also formed at the insulator 18U along the 
yoke 40 axial direction (see FIG. 7). The guide portions 118U 
are, more specifically, formed to side faces 114U2 of the 
projection portions 114U (side faces facing in the yoke 40 
circumferential direction). The terminal portions 30U of the 
coil wire 16U are guided by the guide portions 118U. Note 
that the terminal portions 30U in this case are, for example, 
fitted into the groove shaped guide portions 118U with a snap 
fit. 

0268 Moreover, as illustrated in FIG. 7, guide portions 
118V, 118W similar to the guide portions 118U described 
above are also formed to side faces of the projection portions 
114V, 114W, and the terminal portions 30V, 30W of the coil 
wires 16V, 16W are guided by the guide portions 118V. 
118W. 

0269 Explanation follows regarding points in which 
operation and advantageous effects of the second exemplary 
embodiment of the present invention differ from those of the 
first exemplary embodiment described above. 
0270. Note that in the following explanation, for conve 
nience the letters U, V, W are omitted as suffixes to the labels 
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of each member and each portion when no discrimination is 
made between the U-phase, the V-phase and the W-phase. 
0271 According to the stator 110 of the second exemplary 
embodiment of the present invention, the terminal stations 
112 are respectively provided to the plural insulators 18, and 
the terminal portions 30 of the respective plural coil wires 16 
are connected to the terminal stations 112. Positioning of the 
terminal portions 30 can accordingly be performed easily. 
0272. Moreover, the terminal stations 112 project out fur 
ther in the yoke 40 axial direction than the connection por 
tions 34, and so as illustrated in FIG. 8, the terminal stations 
112 and a control circuit section can be easily connected 
together. 
0273 Moreover, the terminal stations 112 are provided to 
the projection portions 114 that project out towards the yoke 
40 side with respect to the connection portions 34. Interfer 
ence between the terminal stations 112 and the connection 
portions 34 can accordingly be Suppressed, and the terminal 
portions 30 can be easily positioned. 
0274 Moreover, the terminal stations 112 are inserted into 
the insertion grooves 116 formed to the projection portions 
114, enabling the terminal stations 112 to be easily fixed to the 
projection portions 114. 
0275. The terminal stations 112 make contact with the 
outer peripheral face 34U1 of the connection portion 34U, 
and rattling of the terminal stations 112 can be Suppressed. 
0276. The guide portions 118 are also formed to the 
respective plural insulators 18 along the yoke 40 axial direc 
tion, and the respective terminal portions 30 of the plural coil 
wires 16 are guided by the guide portions 118. This also 
enables positioning of the terminal portions to be performed 
easily. 
0277. The guide portions 118 are also provided to the 
projection portions 114 that project out to the yoke 40 side 
with respect to the connection portions 34. Interference 
between the terminal portions 30 and the connection portions 
34 can accordingly be Suppressed, and the terminal portions 
30 can be positioned easily. 
0278 Explanation follows regarding modified examples 
of the second exemplary embodiment of the present inven 
tion. 

0279. In the exemplary embodiment described above, the 
projection portions 114 are formed to each of the insulator 
portions 32, however projection portions may only beformed 
to the insulator portions 32 that are disposed with the terminal 
stations 112, out of the plural insulator portions 32. 
0280. The guide portions 118U, 118V, 118W are also 
formed in groove shapes, however they may be configured in 
a shape other than a groove shape. 
0281. The terminal stations 112 may also connect each of 
the terminal portions 30 as neutral points. 
0282 Moreover, as illustrated in FIG. 10, the terminal 
stations 112U. 112V, 112W described above may be provided 
on the yoke 40 axial direction opposite side to the crossing 
wires 28 (the connection portions 34). Such a configuration 
enables connection to be performed easily between the ter 
minal stations 112 and a control circuit section at the axial 
direction opposite side to the crossing wires 28. 
0283 Moreover, as illustrated in FIG. 11, the terminal 
stations 112 described above (see FIG. 7 to FIG.9) may be 
omitted. In Such cases, the terminal portions 30 may be con 
nected directly to a control circuit section and not through the 
terminal stations 112 described above. 
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0284. Although the guide portions 118 are formed respec 
tively to side faces 114U2 on both sides of the projection 
portions 114, the guide portions 118 may only be formed to 
one of the side faces 114U2 of the projection portions 114. 
(0285. As illustrated in FIG. 12 and FIG. 13, configuration 
may be made such that an insertion groove 126 is formed to 
yoke configuration sections 22 of one of the plural yoke 
configuration sections 22, opening in the yoke 40 axial direc 
tion, and with the terminal station 112 provided to this yoke 
configuration section 22 by inserting into the insertion groove 
126. Such a configuration also enables positioning of the 
terminal portions 30 to be performed easily. Moreover, insert 
ing the terminal stations 112 into the insertion groove 126 
formed to the yoke configuration sections 22 enables the 
terminal stations 112 to be fixed to the yoke configuration 
sections 22 easily. 
0286 Moreover, configuration may be made with the con 
nector portion 113 formed in a groove shape, as illustrated in 
FIG. 12, or formed as a tongue shape, as illustrated in FIG. 13. 
Note that in the case illustrated in FIG. 12, a covering of the 
terminal portion 30 is peeled off at the same time as insertion 
of the terminal station 112 into the insertion groove 126 is 
performed, and electrical continuity is made between the 
terminal portion 30 and the terminal station 112. However, in 
the case illustrated in FIG. 13, an operator hooks the terminal 
portion 30 onto the connector portion 113 by hand, and elec 
trical continuity is made between the terminal portion 30 and 
the terminal station 112. 

(0287. As illustrated in FIG. 14, the plural insulator por 
tions 32 may be connected by circular arc shaped reinforce 
ment portions 128 at an opposite side to the yoke 40 axial 
direction to the connection portions 34 (the arrow Z2 side). 
Such a configuration enables the rigidity of the insulators 18 
to be raised. 

0288 Moreover, in order to raise the rigidity of the insu 
lators 18, configuration may be made with a reinforcement 
member 130 such as a metal ring or wire, buried in the 
connection portions 34 by insert molding. Configuration may 
also be made such that the insulators 18 are configured with 
the connection portions 34 formed from a high strength resin, 
and portions other than the connection portions 34 formed 
from a normal strength resin by employing two-color mold 
1ng 

0289 Examples of Application of the Second Exemplary 
Embodiment of the Present Invention 
0290 Explanation follows regarding examples of applica 
tion of the second exemplary embodiment of the present 
invention, with reference to FIG. 19. 
0291. A fluid pump 210 illustrated in FIG. 19 is applied 
with the stator 110 described above. The fluid pump 210 is 
equipped, in addition to the stator 110 and the control circuit 
section 120 described above, with a pump housing 212, a 
motor housing 214, an end housing 216, an impeller 218, a 
rotor 220 and a motor shaft 222. The stator 110 and the rotor 
220 configure a brushless motor. 
0292. In the fluid pump 210, a rotational magnetic field is 
formed by the stator 110 when current is supplied to the stator 
110 from the control circuit section 120, thereby rotating the 
impeller 218 together with the rotor 220. When the impeller 
218 rotates, fluid is sucked in through a suction inlet 230 and 
conveyed into a pump chamber 228, and then the fluid con 
veyed into the pump chamber 228 is discharged through a 
discharge outlet 232. 
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0293 According to the fluid pump 210 (brushless motor), 
greater compactness and lower cost can be realized due to 
being equipped with the stator 110. 

Third Exemplary Embodiment of the Present 
Invention 

0294 Explanation follows regarding a third exemplary 
embodiment of the present invention, with reference to the 
drawings. 
0295) A stator 310 according to the third exemplary 
embodiment of the present invention is illustrated in FIG. 21, 
and is employed for example in an inner rotor type brushless 
motor, and is configured including a U-Phase stator configu 
ration section 312U, a V-phase stator configuration section 
312V and a W-phase stator configuration section 312W, illus 
trated in FIG. 22A to FIG. 22C. 
0296. As illustrated in FIG.21 and FIG.22A, the U-phase 
stator configuration section 312U is configured with plural 
core configuration sections 314U, a coil wire 316U, and an 
insulator 318U. Note that the coil wire 316U is omitted from 
illustration in FIG. 22A. 
0297. The plural core configuration sections 314U config 
ure a stator core 320 together with plural V-phase core con 
figuration sections 314V and plural W-phase core configura 
tion sections 314W, described later. Each of the core 
configuration sections 314U includes a teeth section 322U 
and a yoke configuration section 324U. The teeth sections 
322U extend along a radial direction of the stator core 320, 
and the yoke configuration sections 324U are formed to lead 
ing end portions of the teeth sections 322U. The yoke con 
figuration sections 324U configure a ring shaped yoke 326, 
together with plural V-phase yoke configuration sections 
324V and plural W-phase yoke configuration sections 324W, 
described later, and are respectively circular arc shaped. 
0298. The coil wire 316U illustrated in FIG. 21 configures 
the U-phase and includes plural coil wire winding portions 
328U and plural crossing wires 330U. In the plural coil wire 
winding portions 328U, the coil wire 316U is wound concen 
trically on the teeth sections 322U of the core configuration 
sections 314U, with teeth section insulator portions 342U. 
352U, described later, disposed therebetween. The coil wire 
winding portions 328U are connected to each other by the 
plural crossing wires 330U. The crossing wires 330U are laid 
out (wrapped) around the outer peripheral face of a connec 
tion portion 336U formed to the insulator 318U, described 
later. Terminal portions 332U at both end sides of the coil wire 
316U are led out from the core configuration sections 314U to 
a first axial direction side (the arrow Z1 side) of the stator core 
32O. 

0299. The insulator 318U is made from a resin, and 
includes the plural insulator portions 334U and the connec 
tion portion336U that have been integrated together, as illus 
trated in FIG. 22A. The number of the plural insulator por 
tions 334U provided is the same as the number of the plural 
core configuration sections 314U mentioned above, and the 
insulator portions 334U are disposed at even intervals in a 
ring shape. Each of the plural insulator portions 334U 
includes a first insulator portion 340U and a second insulator 
portion 350U segmented in an axial direction of the stator 
core 320. 
0300. The first insulator portion 340U and the second 
insulator portion 350U respectively include the teeth section 
insulator portions 342U. 352U, yoke configuration section 
insulator portions 344U, 354U, and extension side wall por 
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tions 346U, 356U. The teeth section insulator portions 342U. 
352U, the yoke configuration section insulator portions 
344U, 354U, and the extension side wall portions 346 U. 
356U together configure an insulator main body portion 
360U that insulates between the core configuration sections 
314U and the coil wire winding portions 328U (see FIG. 21). 
The teeth section insulator portions 342U. 352U are installed 
to the teeth sections 322U from both axial direction sides of 
the stator core 320 and are configured to cover the teeth 
sections 322U. The yoke configuration section insulator por 
tions 344U, 354U are formed at leading end portions of the 
teeth section insulator portions 342U. 352U, are installed to 
the yoke configuration sections 324U from both axial direc 
tion sides of the stator core 320, and are configured to cover 
portions of the yoke configuration sections 324U other than 
the outer peripheral face. 
(0301 The extension side wall portions 346U, 356U are 
respectively formed at base end portions of the teeth section 
insulator portions 342U. 352U. The extension side wall por 
tions 346U,356U are formed as plate shapes extending along 
the stator core 320 axial direction with their plate thickness 
directionaligned with a radial direction of the stator core 320. 
The extension side wall portions 346U, 356U are formed 
along the stator core 320 circumferential direction and are 
wider in width than the teeth section insulator portions 342U. 
352U mentioned above. 
(0302) The guide grooves 348U, 358U that extend along 
the stator core 320 axial direction are respectively formed at 
side portions in a circumferential direction of the stator core 
320 of the extension side wall portions 346U, 356U. The 
guide grooves 348U. 358U are present to guide the terminal 
portions 332U (see FIG. 21). An extending portion 362U is 
formed at the extension side wall portions 346U of the first 
insulator portion 340U, extending towards a first axial direc 
tion side of the stator core 320. An extension end portion of 
the extending portion 362U is connected to a connection 
portion 336U, described later. 
0303. The connection portion 336U is disposed at the sta 
tor core 320 first axial direction side (the arrow Z1 side) with 
respect to the insulator portions 334U, and is formed in a ring 
shape along the stator core 320 circumferential direction. The 
connection portion 336U is provided at a radial direction 
inside of the stator core 320 with respect to the teeth section 
insulator portions 342U. 352U. Projection shaped retaining 
portions 364U are respectively formed at an outer peripheral 
face of the connection portion 336U between the plural insu 
lator portions 334U so as to project towards outside of the 
stator core 320 radial direction. The retaining portions 364U 
retain the crossing wires 330U mentioned above from a sec 
ond axial direction side of the stator core 320 (the arrow Z2 
side) (see FIG. 21). Moreover, portions between the plural 
extending portions 362U of the connection portion 336U are 
formed with notches 366U open to the stator core 320 second 
axial direction side. 
0304. The V-phase stator configuration section 312V illus 
trated in FIG. 21 and FIG. 22B has a similar basic configu 
ration to the U-phase stator configuration section 312U men 
tioned above. Namely, the V-phase stator configuration 
section 312V is configured including plural core configura 
tion sections 314V, a coil wire 316V and an insulator 318V. 
Note that the coil wire 316V is omitted from illustration in 
FIG.22B. 

0305 Each of the core configuration sections 314V is 
configured similarly to the core configuration sections 314U 
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mentioned above, and includes a teeth section 322V and a 
yoke configuration section 324V. 
(0306 The coil wire 316V illustrated in FIG. 21 configures 
the V-phase and includes plural coil wire winding portions 
328V and plural crossing wires 330V. In the plural coil wire 
winding portions 328V, the coil wire 316V is wound concen 
trically on the teeth sections 322V of the core configuration 
sections 314V, with teeth section insulator portions 342V. 
352V, described later, disposed therebetween. The coil wire 
winding portions 328V are connected to each other by the 
plural crossing wires 330V. The crossing wires 330 V are laid 
out (wrapped) around the outer peripheral face of a connec 
tion portion 336V formed to the insulator 318V, described 
later. Terminal portions 332V at both end sides of the coil wire 
316V are led out from the core configuration sections 314V to 
a first axial direction side (the arrow Z1 side) of the stator core 
32O. 

0307. The insulator 318V is made from a resin, and 
includes plural insulator portions 334V and the connection 
portion 336V that have been integrated together, as illustrated 
in FIG. 22B. The number of the plural insulator portions 
334V provided is the same as the number of the plural core 
configuration sections 314V mentioned above, and the insu 
lator portions 334V are disposed at even intervals in a ring 
shape. Each of the plural insulator portions 334V includes a 
first insulator portion 340V and a second insulator portion 
350V segmented in an axial direction of the stator core 320. 
0308. The first insulator portion 340V and the second 
insulator portion 350V respectively include the teeth section 
insulator portions 342V, 352V, yoke configuration section 
insulator portions 344V, 354V and extension side wall por 
tions 346V, 356V. The teeth section insulator portions 342V. 
352V, the yoke configuration section insulator portions 344V, 
354V and the extension side wall portions 346V, 356V 
together configure an insulator main body portion360V that 
insulates between the core configuration sections 314V and 
the coil wire winding portions 328V (see FIG. 21). The insu 
lator main body portion 360V is configured similarly to the 
insulator main body portion 360U mentioned above. 
0309 Guide grooves 348V. 358V that extend along the 
stator core 320 axial direction are respectively formed to side 
portions in a circumferential direction of the stator core 320 of 
the extension side wall portions 346V, 356V. The guide 
grooves 348V.358V are present to guide the terminal portions 
332V mentioned above (see FIG. 21). An extending portion 
362V is also formed at each of the extension side wall por 
tions 346V of the first insulator portion 340V, extending 
towards inside in the stator core 320 radial direction. An 
extension end portion of the extending portion 362V is con 
nected to a connection portion 336V, described later. 
0310. The connection portion 336V is disposed at the sta 
tor core 320 first axial direction side (the arrow Z1 side) with 
respect to the insulator portions 334V. The connection portion 
336V is formed in a circular ring plate shape extending along 
a circumferential direction of the stator core 320 and with a 
plate thickness directionaligned with the stator core 320 axial 
direction. The connection portion 336V is provided at inside 
in the stator core 320 radial direction with respect to the teeth 
section insulator portions 342V, 352V. Projection shaped 
retaining portions 364V are respectively formed at the outer 
peripheral face of the connection portion 336V between the 
plural insulator portions 334V so as to project outside in the 
stator core 320 radial direction. The retaining portions 364V 
retain the crossing wires 330V mentioned above from a sec 
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ond axial direction side of he stator core 320 (the arrow Z2 
side) (see FIG. 21). Moreover, portions between the plural 
extending portions 362V of the connection portion 336V are 
formed with notches 366V open to the stator core 320 second 
axial direction side. 
0311. The W-phase stator configuration section 312W 
illustrated in FIG. 21 and FIG. 22C has a similar basic con 
figuration to the U-phase stator configuration section 312U 
and the V-phase stator configuration section 312V mentioned 
above. Namely, the W-phase stator configuration section 
312W is configured including the plural core configuration 
sections 314W, a coil wire 316W and an insulator 318W. Note 
that the coil wire 316W is omitted from illustration in FIG. 
22C. 

0312. Each of the core configuration sections 314W is 
configured similarly to the core configuration sections 314U, 
314V mentioned above, and includes a teeth section 322W 
and a yoke configuration section 324W. 
0313. The coil wire 316W illustrated in FIG. 21 configures 
the W-phase and includes plural coil wire winding portions 
328W and plural crossing wires 330W. In the plural coil wire 
winding portions 328W, the coil wire 316W is wound con 
centrically on the teeth sections 322W of the core configura 
tion sections 314W, with teeth section insulator portions 
342W, 352W, described later, disposed therebetween. The 
coil wire winding portions 328W are connected to each other 
by the plural crossing wires 330W. The crossing wires 330W 
are laid out (wrapped) around the outer peripheral face of a 
connection portion 336W formed to the insulator 318W, 
described later. Terminal portions 332W at both end sides of 
the coil wire 316W are led out from the core configuration 
sections 314W to a first axial direction side (the arrow Z1 
side) of the stator core 320. 
0314. The insulator 318W is made from a resin, and 
includes plural insulator portions 334W and the connection 
portion 336W that have been integrated together, as illus 
trated in FIG. 22C. The number of the plural insulator por 
tions 334W provided is the same as the number of the plural 
core configuration sections 314W mentioned above, and the 
insulator portions 334W are disposed at even intervals in a 
ring shape. Each of the plural insulator portions 334W 
includes a first insulator portion 340W and a second insulator 
portion 350W segmented in an axial direction of the stator 
core 320. 

0315. The first insulator portion 340W and the second 
insulator portion 350W respectively include the teeth section 
insulator portions 342W, 352W, yoke configuration section 
insulator portions 344W, 354W and extension side wall por 
tions 346W, 356W. The teeth section insulator portions 
342W, 352W, the yoke configuration section insulator por 
tions 344W, 354W and the extension side wall portions 
346W, 356W together configure an insulator main body por 
tion 360W that insulates between the core configuration sec 
tions 314W and the coil wire winding portions 328W (see 
FIG. 21). The insulator main body portion 360W is config 
ured similarly to the insulator main body portions 360U, 
360V mentioned above. 
0316 Guide grooves 348W, 358W that extend along an 
axial direction of the stator core 320 are respectively formed 
at side portions in a circumferential direction of the stator core 
320 at the extension side wall portions 346W, 356W. The 
guide grooves 348W, 358W are present to guide the terminal 
portions 332W mentioned above (see FIG. 21). An extending 
portion 362W is also formed to each of the extension side wall 
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portions 346W of the first insulator portion 340W, extending 
towards inside in the stator core 320 radial direction. An 
extension end portion of the extending portion 362W is con 
nected to a connection portion 336W, described later. 
0317. The connection portion336W is disposed at the first 
axial direction side of the stator core 320 (the arrow Z1 side) 
with respect to the insulator portions 334W, and formed in a 
ring shape extending in a circumferential direction along the 
stator core 320. The connection portion 336W is provided at 
the stator core 320 radial direction inside with respect to the 
teeth section insulator portions 342W, 352W. The connection 
portion 336W includes a circular ring shaped retaining por 
tion 364W with its plate thickness direction aligned with the 
stator core 320 axial direction, and a ring shaped spacer 368W 
that extends from locations at an radial direction inner side of 
the retaining portion 364W towards the first axial direction 
side of the stator core 320. The retaining portion364W retains 
the crossing wires 330W from a secondaxial direction side of 
the stator core 320 (the arrow Z2 side) (see FIG. 21). 
0318. As illustrated in FIG. 21, the plural stator configu 
ration sections 312U, 312V, 312W are assembled together to 
configure the stator 310. In the stator 310, the ring shaped 
stator core 320 is configured by the plural core configuration 
sections 314U, 314V, 314W, and the ring shaped yoke 326 is 
formed by the plural yoke configuration sections 324U,324V, 
324W. In other words, the stator core 320 is segmented in the 
circumferential direction into the plural core configuration 
sections 314U,314V,314W, and the yoke 326 is segmented in 
the circumferential direction into the plural yoke configura 
tion sections 324U, 324V, 324W. The plural yoke configura 
tion sections 324U, 324V, 324W respectively fit between 
pairs of yoke configuration sections adjacent on the two sides 
thereof. 
0319. The plural connection portions 336U, 336V, 336W 
are provided coaxially to the stator core 320. The plural 
connection portions 336U, 336V. 336W and the plural 
extending portions 362U, 362V. 362W mentioned above are 
positioned at the stator core 320 radial direction inside with 
respect to each of the core configuration sections 314U,314V, 
314W. The connection portion 336U is disposed at the radial 
direction outside of the connection portions 336V. 336W, 
with a gap present between the connection portions 336V, 
336W. The connection portion 336V is disposed at the first 
axial direction side of the connection portion 336W, with a 
gap present between the connection portion 336V and the 
connection portion 336W. 
0320. The V-phase retaining portions 364V are fitted 
against an inner peripheral face of the U-phase connection 
portion 336U, and the connection portion 336U and the con 
nection portion336V are thereby retained in a state separated 
from each other in the radial direction. Namely, the retaining 
portions 364V are provided in the radial direction between the 
connection portion 336U and the connection portion 336V, 
and also perform the role of spacers for retaining the connec 
tion portion 336U and the connection portion 336V in a state 
separated from each other in the radial direction. However, 
the spacers 368W make contact with a face in the secondaxial 
direction side (the arrow Z2 side) of the V-phase connection 
portion 336V, thereby retaining the connection portion 336V 
and the connection portion 336W in a state separated from 
each other in the axial direction. 

0321 Moreover, as mentioned above, in an assembled 
state of the plural connection portions 336U,336V,336W, the 
V-phase crossing wires 330 V pass through inside the notches 
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366U formed at the U-phase connection portion 336U (are 
housed inside the notches 366 U). The W-phase crossing wires 
330W pass through inside the notches 366U, 366V formed 
respectively at the U-phase connection portion 336U and the 
V-phase connection portion 336V (are housed inside the 
notches 366U,366V). The notches 366U,366V are examples 
of a housing portion of the present invention. 
0322 Explanation follows regarding a manufacturing 
method of the stator 310 configured as described above. 
0323 Molding Process 
0324 First, as illustrated in FIG.23A, the above insulator 
318U is formed by resin molding. When this is performed, as 
illustrated in FIG. 23A, in the insulator 318U, the second 
insulator portions 350U are formed so as to be adjacent to the 
first insulator portions 340U alongtangential directions of the 
connection portion 336U, and bridging sections 370U are 
formed so as to connect together the yoke configuration sec 
tion insulator portions 344U, 354U in the first insulator por 
tions 340U and the second insulator portions 350U. 
0325 Namely, in this molding process, the first insulator 
portions 340U and the second insulator portions 350U are 
molded in a state connected together by the bridging sections 
370U. Moreover, when this is performed, the plural second 
insulator portions 350U are each formed displaced to the 
same side (the same side in the connection portion 336U 
tangential direction) with respect to the respective first insu 
lator portions 340U. Each of the bridging sections 370U is 
also formed with the same length as each other. 
0326 Note that, although in the insulator 318U the first 
insulator portions 340U and the second insulator portions 
350U are molded so as to have U-shaped cross-section teeth 
section insulator portions 342U. 352U opening in opposite 
directions to each other, the first insulator portions 340U and 
the second insulator portions 350U may be molded so as to 
have U-shaped cross-section teeth Section insulator portions 
342U. 352U opening in the same direction as each other. 
0327 Installation and Cutoff Process 
0328. Then, as illustrated in FIG. 24A, the insulator 318U 

is installed to a jig. 380. When this is performed, the second 
insulator portions 350U are mounted to movable tables 382. 
Each of the plural core configuration sections 314U is then 
installed to the respective second insulator portion350U from 
the vertical direction upper side. Then, as illustrated in FIG. 
24B, each of the bridging sections 370 is cut off using a 
punching tool 384. 
0329 
0330 Next, as illustrated in FIG.24C, the connection por 
tion 336U is raised, together with the plural first insulator 
portions 340U, using a lifting tool 386. When this is per 
formed, the first insulator portions 340U are positioned at a 
higher position than the core configuration sections 314U. 
The movable tables 382 are then slid, together with the second 
insulator portions 350U, in connection portion 336 Utangen 
tial directions such that the core configuration sections 314U 
are positioned below the first insulator portions 340U. 
0331. Then, as illustrated in FIG. 24D, positional align 
ment is performed between the core configuration sections 
314U installed to the second insulator portions 350U and the 
first insulator portions 340U. The positional alignment here is 
performed in a state in which the core configuration sections 
314U remain installed vertically above the second insulator 
portions 350U. 

Positional Alignment Process 
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0332 Installation Process 
0333. Then, as illustrated in FIG. 24D, the connection 
portion 336U is lowered by the lifting tool 386 together with 
the plural first insulator portions 340U, and the first insulator 
portions 340U are installed on the core configuration sections 
314U installed to the second insulator portions 350U. When 
this is performed, the first insulator portions 340U are pressed 
against the core configuration sections 314U by a press tool 
388. 
0334 Coil Wire Winding Process 
0335. Then, as illustrated in FIG.24E, using a flyer 390, 
the coil wire 316U is wound on the core configuration sec 
tions 314U, with the first insulator portions 340U and the 
second insulator portions 350U interposed therebetween. The 
coil wire winding portions 328U are thereby formed with the 
coil wire 316U on the core configuration sections 314U. The 
stator configuration section 312U is completed by the above 
processes. 
0336. The stator configuration sections 312V, 312W are 
also manufactured similarly to the stator configuration sec 
tion 312U. 
0337 Namely, in the molding process, as illustrated in 
FIG. 23B, in the insulator 318V the first insulator portions 
340V and the second insulator portions 350V are integrally 
formed to the bridging sections 370V for connecting together 
the first insulator portions 340V and the second insulator 
portions 350V. Moreover, as illustrated in FIG. 23C, in the 
insulator 318W the first insulator portions 340W and the 
second insulator portions 350W are integrally formed to the 
bridging sections 370W for connecting together the first insu 
lator portions 340W and the second insulator portions 350W. 
0338. Then, in the installation and cutoff process, the plu 

ral core configuration sections 314V, 314W are respectively 
installed to the second insulator portions 350V, 350W, and 
then each of the bridging sections 370V, 370W are cut off. 
Moreover, in the positional alignment process, positional 
alignment is performed between the core configuration sec 
tions 314V, 314W installed to the second insulator portions 
350U, 350W and the first insulator portions 3340V, 340W. 
and in the installation process, the first insulator portions 
340V, 340W are then installed to the core configuration sec 
tions 314V, 314W installed to the second insulator portions 
350V, 350W. 
0339. Then, in the coil wire winding process, the coil 
wires 316V, 316W are wound on the core configuration sec 
tions 314V, 314W, thereby forming the coil wire winding 
portions 328V,328W with the coil wires 316V,316W on the 
core configuration sections 314V, 314W. The stator configu 
ration sections 312V, 312W are completed by the above pro 
CCSSCS. 

0340. Then the stator 310 is completed by assembling 
together the plural stator configuration sections 312U, 312V. 
312W. 
0341 Explanation follows regarding operation and advan 
tageous effects of the present exemplary embodiment. 
0342. Note that, in the following explanation, for conve 
nience the letters U, V, W are omitted as suffixes to the labels 
of each member and each portion when no discrimination is 
made between the U-phase, the V-phase and the W-phase. 
0343 According to the manufacturing method of the sta 
tor 310 of the present exemplary embodiment, in the molding 
process, the first insulator portions 340 and the second insu 
lator portions 350 of the insulators 318 are integrally formed 
with the bridging sections 370 interposed therebetween. The 
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number of components required for assembling the stator 310 
can accordingly be reduced compared to cases in which the 
first insulator portions 340 and the second insulator portions 
350 are formed separately. 
0344) Moreover, in the installation and cutoff process, the 
bridging sections 370 are cut off after the core configuration 
sections 314 have been installed to the second insulator por 
tions 350. Thus, when installing the core configuration sec 
tions 314 to the second insulator portions 350, and when 
setting the insulators 318 in the jig. 380, the whole body of 
each of the insulators 318 including the second insulator 
portions 350 can be set in the jig. 380 all in one operation. The 
number of processes for setting the insulators 318 in the jig 
380 can accordingly be reduced in comparison to cases in 
which the bridging sections 370 are cut off prior to installing 
the core configuration sections 314 in the second insulator 
portions 350. 
0345 Moreover, in the molding process, the plural first 
insulator portions 340 arrayed in a ring shape are connected 
together by each of the connection portions 336. Thus in the 
Subsequent positional alignment process, positional align 
ment can be easily performed between the core configuration 
sections 314 installed to the second insulator portions 350 and 
the first insulator portions 340. 
0346. In particular, in the molding process, the plural first 
insulator portions 340 are arrayed in the ring shape at even 
intervals therebetween, and the plural second insulator por 
tions 350 are formed displaced to the same side with respect 
to each of the first insulator portions 340. Each of the bridging 
sections 370 is also formed with the same length as each 
other. Hence, the core configuration sections 314 are installed 
to the second insulator portions 350 in the installation and 
cutoff process Subsequent to the molding process. In the 
positional alignment process, even when positional align 
ment between the core configuration sections 314 and the first 
insulation portions 340 is performed by moving the second 
insulator portions 350 with the installed core configuration 
sections 314 with respect to the first insulator portions 340, 
the movement distances of the plural second insulator por 
tions 350 can be made the same as each other. Positional 
alignment between the core configuration sections 314 
installed in the second insulator portions 350 and the first 
insulator portions 340 can accordingly be performed even 
more easily. 
0347 Moreover, in the positional alignment process, posi 
tional alignment is performed between the core configuration 
sections 314 and the first insulator portions 340 in a state in 
which the core configuration sections 314 have been installed 
from the vertical direction upper side in the second insulator 
portions 350. The core configuration sections 314 can accord 
ingly be easily retained in an installed State in the second 
insulator portions 350, enabling positional alignment 
between the core configuration sections 314 and the first 
insulator portions 340 to be performed easily. 
0348 Moreover, according to the manufacturing method 
of the stator 310, plural of the insulators 318 are formed for a 
single stator core 320. Hence, the stator core 320 can be 
segmented into the plural stator configuration sections 312U. 
312V, 312W by assembling each of the plural core configu 
ration sections 314, which are segmented in the stator core 
320 circumferential direction, to each of the insulators 318. It 
is accordingly possible to manufacture each of the stator 
configuration sections 312U, 312V, 312W, resulting in an 
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easy assembly operation for the stator core 320 (in particular 
easy winding operations of the coil wires 316). 
(0349 Moreover, when the plural insulators 318U, 318V. 
318W are assembled together, placement is made such that 
there are gaps present in the stator core 320 radial direction 
between the connection portion 336U and the connection 
portions 336V, 336W, and placement is made such that there 
is a gap present in the stator core 320 axial direction between 
the connection portion 336V and the connection portion 
336W. Thus interference between the plural connection por 
tions 336U,336V,336W can be suppressed when assembling 
the plural insulators 318U,318V,318W together. Good oper 
ating efficiency can accordingly be achieved when assem 
bling the plural insulators 318U, 318V, 318W together. 
0350 Moreover, the notches 366U for housing the 
V-phase and W-phase crossing wires 330V. 330W, which are 
examples of another member, are formed in the U-phase 
connection portion 336U, and the notches 366V for housing 
the W-phase crossing wires 330W, which is an example of 
another member, are formed in the V-phase connection por 
tion 336V. Therefore in the assembled state of the stator 310, 
interference between the connection portion 336U and the 
crossing wires 330V, 330W and interference between the 
connection portion336V and the crossing wires 330W can be 
avoided. 
0351 Moreover, in each of the connection portions 336U, 
336V, 336W, the retaining portions 364U, 364V, 364W are 
formed in order to respectively retain the crossing wires 
330U, 330V, 330W. Good operating efficiency can accord 
ingly be achieved when assembling together the plural stator 
configuration sections 312U, 312V, 312W. Even after the 
stator 310 has been incorporated in a brushless motor, the 
crossing wires 330U, 330V, 330W are still retained at the 
connection portions 336U,336V. 336W by the retaining por 
tions 364U, 364V, 364W, and so flapping of the crossing 
wires 330U, 330V, 330W can be suppressed, enabling the 
occurrence of noise and faults to be suppressed. 
0352 Moreover, the retaining portions 364V that function 
as spacers so as to retain the connection portion336U and the 
connection portion 336V in a state separated from each other 
are formed to the connection portion 336V, and the spacers 
368W that retain the connection portion 336V and the con 
nection portion336W in a state separated from each other are 
formed to the connection portion 336W. The plural connec 
tion portions 336U,336V,336W can accordingly be retained 
in a state separated from each other in the assembled State of 
the stator 310. Space for, for example, laying out the crossing 
wires 330V, 330W between the plural connection portions 
336U 336V, 336W can accordingly be secured, and rattling 
of the plural connection portions 336U,336V,336W can also 
be suppressed. 
0353. The plural connection portions 336U, 336V, 336W 
are provided coaxially to the stator core 320 when the plural 
insulators 318U, 318V, 318W have been assembled to the 
stator core 320. The structure of the stator 310 can accord 
ingly be simplified. 
0354 Each of the connection portions 336 is positioned to 
the radial direction inside with respect to the stator core 320 
when the plural insulators 318U,318V, 318W are assembled 
to the stator core 320. Interference between the flyer 390 and 
the connection portions 336 can accordingly be suppressed 
when using the flyer 390 to wind the coil wires 316 on the core 
configuration sections 314 from outside in the radial direction 
of the Stator core 320. 
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0355 The extending portions 362 also extend out from the 
insulator main body portions 360 (the extension side wall 
portions 346 of the first insulator portions 340) that insulate 
between the core configuration sections 314 and the coil wire 
winding portions 328, and the extending portions 362 are 
connected together by the connection portions 336. The 
extending portions 362 are positioned at the stator core 320 
radial direction inside with respect to the core configuration 
sections 314. Hence, interference between the flyer 390 and 
the extending portions 362 and the connection portions 336 
can be suppressed when using the flyer 390 to wind the coil 
wires 316 on the core configuration sections 314 from outside 
in the radial direction of the stator core 320. 
0356. Moreover, in the core configuration sections 314, 
the teeth sections 322 are locations where the coil wires 316 
are wound to form the coil wire winding portions 328. Guide 
portions (the guide grooves 348,358), for example, for guid 
ing the terminal portions 332 of the coil wires 316 are also 
formed to base end sides of the teeth sections 322. 
0357 Regarding this point, according to the manufactur 
ing method of the stator 310, the bridging sections 370 are 
formed so as to connect between the yoke configuration sec 
tion insulator portions 344,354 of the first insulator portions 
340 and the second insulator portions 350. Although the 
bridging sections 370 is formed, it can accordingly be Sup 
pressed for the bridging sections 370 from influencing the 
coil wire winding portions 328, the guide portions and the 
like. 
0358 Explanation follows regarding modified examples 
of the present exemplary embodiment. 
0359. In the above exemplary embodiment the second 
insulator portions 350 are formed so as to be to adjacent to the 
first insulator portions 340 in the connection portions 336 
tangential direction. However, as illustrated in FIG. 25, the 
second insulator portions 350 may be formed so as to be 
adjacent to the first insulator portions 340 in the connection 
portions 336 circumferential direction. 
0360. In the above exemplary embodiment, the second 
insulator portions 350 are connected by the bridging sections 
370 to only one of the first insulator portions 340 out of the 
two adjacent first insulator portions 340 on the two sides of 
the second insulator portions 350. However, as illustrated in 
FIG. 25, the second insulator portions 350 may be connected 
through the bridging sections 370 to each of the first insulator 
portions 340 of the two adjacent first insulator portions 340 on 
the two sides of the second insulator portions 350. 
0361 Note that when the insulators 318 illustrated in FIG. 
25 are employed, the stator configuration sections 312 are 
manufactured by a method that is similar to the above manu 
facturing method, as illustrated in FIG. 26A to FIG. 26D, but 
differs from the above manufacturing method in the following 
points. 
0362 Namely, as illustrated in FIG. 26A, in the installa 
tion and cutoff process, movable tables capable of sliding in 
the connection portions 336 circumferential direction are 
employed for the movable tables 382. Moreover, as illustrated 
in FIG. 26B, in the installation and cutoff process, plural 
bridging sections 370 arranged at intervals along the connec 
tion portions 336 circumferential direction are cut off. Fur 
thermore, as illustrated in FIG. 26C and FIG. 26D, in the 
positional alignment process, the movable tables 382 are slid 
together with the second insulator portions 350U in the con 
nection portion 336U circumferential direction such that the 
core configuration sections 314U are positioned below the 
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first insulator portions 340U. Note that the installation pro 
cess and the coil wire winding process are similar to those 
described above. 
0363 Similar operation and advantageous effects can be 
exhibited using this manufacturing method to those of the 
manufacturing method of the above exemplary embodiment. 
0364. In the above exemplary embodiment, after the core 
configuration sections 314 have been installed to the second 
insulator portions 350 in the installation and cutoff process, 
the first insulator portions 340 are then installed to the core 
configuration sections 314 in the Subsequent installation pro 
cess. However, configuration may be made Such that, after the 
first insulator portions 340 have been installed to the core 
configuration sections 314 from the vertical direction upper 
side in the installation and cutoff process, the second insulator 
portions 350 are then installed to the core configuration sec 
tions 314 from the vertical direction lower side in a subse 
quent installation process. 
0365. Note that in such cases, a recessed and protruding 
interlocking structure or a friction structure, or a jig or the 
like, not shown in the drawings, may be employed in order to 
prevent the core configuration sections 314 from falling out 
from the first insulator portions 340. The core configuration 
sections 314 may also be installed to the first insulator por 
tions 340 that have been resiliently deformed by for example 
a jig, Such that the core configuration sections 314 are 
retained in the first insulator portions 340 by rebound force of 
the first insulator portions 340. 
0366 Moreover, the insulators 318 may be configured in a 
vertically inverted state to that described above, such that the 
first insulator portions 340 are in a state opening upwards in 
the vertical direction, and the core configuration sections 314 
then installed to the first insulator portions 340 from the 
Vertical direction upper side in this state. 
0367 Moreover, in the above exemplary embodiment, the 
second insulator portions 350 installed with the core configu 
ration sections 314 are moved with respect to the first insula 
tor portions 340 in the positional alignment process. How 
ever, the first insulator portions 340 may be moved together 
with the connection portions 336 with respect to the second 
insulator portions 350 installed with the core configuration 
sections 314. Moreover, both the second insulator portions 
350 installed with the core configuration sections 314 and the 
first insulator portions 340 may be moved. 
0368. In the installation and cutoff process, the bridging 
sections 370 are cut off after the core configuration sections 
314 have been installed to the second insulator portions 350, 
however the bridging sections 370 may be cut off prior to 
installation of the core configuration sections to the second 
insulator portions 350. 
0369 Moreover, although placement is made such that 
there are gaps present between the connection portion 336U 
and the connection portions 336V. 336W in the stator core 
320 radial direction, and placement is made such that there is 
a gap present between the connection portion 336V and the 
connection portion 336W in the stator core 320 axial direc 
tion, the plural connection portions 336U,336V. 336W may 
be disposed such that there is a gap present in one direction 
out of the stator core 320 radial direction and axial direction, 
or in a direction that is a combination thereof. 
0370 Moreover, although the notches 366U serving as an 
example of a housing portion are formed in the connection 
portion336U for housing the crossing wires 330V,330W (for 
the crossing wires 330V. 330W to pass through), and the 
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notches 366V serving as an example of a housing portion are 
formed in the connection portion 336V for housing the cross 
ing wires 330W (for the crossing wires 330W to pass 
through), a notch shaped housing portion may for example be 
formed to the connection portion 336W for housing another 
member other than the crossing wires 330. 
0371 Moreover, although in the extending portions 362U 
extend from the extension side wall portions 346U towards 
the stator core 320 first axial direction side, the extending 
portions 362U may extend from the extension side wall por 
tions 356U towards the stator core 320 second axial direction 
side. 
0372 Moreover, in the insulators 318U, 318V, 318W for 
each of the phases, the teeth section insulator portions 342, 
352 and theyoke configuration section insulator portions 344, 
354, excluding the extension side wall portions 346,356, may 
configure the insulator main body portions 360, and a portion 
of the extension side wall portions 346 extending in the stator 
core 320 circumferential direction from the teeth section 
insulator portions 342 may also be configured as an extending 
portion. Similarly, the teeth section insulator portions 342, 
352 and theyoke configuration section insulator portions 344, 
354, excluding the extension side wall portions 346,356, may 
configure the insulator main body portions 360, and a portion 
of the extension side wall portions 356 extending in the stator 
core 320 circumferential direction from the teeth section 
insulator portions 352 may also be configured as an extending 
portion. Each of the extending portions may also be con 
nected by the connection portions 336. 
0373. In the insulators 318U, 318V, 318W for each of the 
phases, as long as the extending portion 362 is positioned to 
the stator core 320 radial direction inside with respect to the 
core configuration sections 314, the extending portion 362 
may extend from the insulator main body portions 360 in one 
direction out of the stator core 320 axial direction, radial 
direction, or circumferential direction, or a direction that is a 
combination thereof. 
0374. In the V-phase insulator 318V, the retaining portions 
364V have a function to act as retaining portions for retaining 
the crossing wires 330 and a function to act as spacers to 
retain the connection portions 336 U. 336V in a stated sepa 
rated from each other in the radial direction. However a 
retaining portion and a spacer may be provided independently 
from each other. 
0375 Moreover, although the plural connection portions 
336U, 336V, 336W are provided coaxially to the stator core 
320, they may be provided not coaxial to the stator core 320. 
Each of the connection portions 336U, 336V,336W are also 
formed in a ring shape, however they may be formed in 
another shape, such as a polygonal shape or a shape with a 
portion missing such as a C-shape. 
0376 Each of the connection portions 336U,336V,336W 
are positioned to the stator core 320 radial direction inside 
with respect to the core configuration sections 314, however 
as long as the extending portions 362U, 362V. 362W are 
positioned to the stator core 320 radial direction inside with 
respect to the core configuration sections 314, each of the 
connection portions 336U 336V,336W may be positioned at 
the stator core 320 radial direction outside with respect to the 
core configuration sections 314. 
0377 Moreover, although the stator 310 is also configured 
for use in an inner rotor type brushless motor, the stator 310 
may also be configured for use in an outer rotor type brushless 
motor. 
































