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Rotary motor and method of manufacture 

51 [Abstract] 
[Subjecl] To simplify the ability to complete aligned winding of a coil and to enable effective uti]i ;(.ation of the slot 

part as the coil occupied space. 
[Constitutionj A stator core l is divided into a ring-shaped outer yoke 3 and a plurality of magnetic pole teeth 2 

that arc fastened to the inner-diameter side. Coil bobbins 5 that arc mated with these magnetic pole teeth 2 are 
coupled in non-annular shape via thin pm1s 15a th;1t ;ne freely bent to the outer-diameter side of the magnetic pole 
teeth 2. This is stmcturcd so that the gap between adj <lccnt coil bobbins 5 would be maximiLed when the thin parts 
l5a are bent to the opposite side. 

1 
-1-
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1 stator core 
2 magnetic pole teeth 
3 outer yoke 
4 coil 
5 coil bobbins 
8 stator 
10 rotor 
15a thin parts 
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(Scope of Patent Claim] 
[Claim 11 A rotary motor provided with a stator that h:1s coil bobbins nwtcd to the magnetic pole teeth of the stator 
core in which the coil is wound concentrated <lbout S<lid coil bobbins and also provided with <1 rotor that is disposed 
on the inner-diameter side or said stator. wherein the aforementioned stator core is divided into a ring-shaped outer 
yoke <mel a pltm1lity of the aforcmcntioncdiWlgnctic pole teeth th<lt arc fastened to the inncr-dimnctcr side. wherein 
the aforementioned coil bobbins that arc m<l!cd with these magnetic pole teeth arc coupled in non-annular shape via 
thin parts that are freely ncxed to the outer-diameter side of the arorementioncdmagnctic pole teeth. 
[Claim 2] The rotary motor of Claim 1 in which a ncutr<ll tcnnin<llmember that connects the ncutr<ll point side 
terminal of the <lforemcntioncd coil and a connector tcnnimlmembcr that connects the connector side terminal are 
inst<llled on the outer-diameter side of the <lforementionccl coil bobbins. 
[Cl<lim 3] The rotmy motor of Cl<lim 1 in which the arorementioned stator is molded from resin. 
[Claim 41 A method of manufacturing a rotary motor in which the coil bobbins arc situ<ltcd in annular shape 
opposite from that when the thin par1s arc assembled by bending them so as to be located on the iimcr-dimnctcr side, 
coils are wound about the coil bobbins in that st<ltc. the aforementioned coil bobbins me reversed so that the 
aforementioned thin pm1s arc on the outer-diameter side after coil winding, and the magnetic pole teeth that are 
inserted in the aforementioned coil bobbins before or after coil winding are f<lstcncd to the outer yoke. 
[Claim 51 A rotmy motor provided with a stator comprising coils wound concentrated about the individual magnetic 
pole teeth of the st<ltor core and a rotor that is disposed on the imler-diameter side of said st<ltor, wherein the 
aforementioned stator core is divided into a ring-shaped outer yoke and a plur<llity of the aforementioned magnetic 
pole teeth that are fastened to the inner-diameter side, the rotor-facing member of each of the <lforcmentioned 
magnetic pole teeth that faces the aforementioned rotor is structured from the assembly of a plur<llity of rectangular 
members that shift in steps in the circumferential direction of.the rotor from one end of the axial direction of the 
aforementioned rotor to the other end, and the sections or the aforementioned magnetic pole teeth where the coil has 
been wound are configured with a rectangular profile. 
[Claim 6] The rotary motor of Claim 5 in which the sides or the aforementioned rectangular members of the 
aforementioned adjacent magnetic pole teeth arc brought into contact at a plurality of places. 
[Claim 7] A rotary motor comprising a stator on which coils are situated and a rotor with a rotor core on the outer 
circumferential side of the rotor shaft and with rotor magnets situated on the outer circumferential side of said rotor 
core, wherein gaps <lre created between the aforementioned rotor core and the rotor shaft, protmsions and recesses 
72 are created on the surface facing the aforementioned rotor slwft and rotor core, and the aforementioned rotor 
sh<lft, rotor core and rotor magnets are integrated via molded resin while the outer circumference of the 
aforementioned rotor magnets and rotor shaft arc coaxially aligned. 
(Claim 8] The rotary motor of Claim 7 in which the stepped members for positio1ling of rotor bearings are integrally 
molded from the aforementioned resin. 
[Detailed Desuiption of the Invention] 
[0001] 
[Field of Industrial Utilization] The present invention concerns a rotary motor such as an altemating current servo 
motor and a method of its manufacture. 
[0002) 
[Related A1i] 
Conventional Example l. Figure 22 is an exploded perspective view illustrating a conventional rotary motor 
presented in the gazette of Japanese Kokai Publication Sho-63-2<)<.>734. In the diagram, the stator core l is divided 
into radial magnetic pole teeth 2 that arc integrated on the inner-diameter side and a ring-shaped outer yoke 3 that is 
fastened on the outer-diameter side of the magnetic pole teeth 2. l n this electric motor. coil bobbins 5 about which 
coils 4 are wmmd arc individually fitted to each of the :Jforcmcntioncdmagnctic pole teeth 2. Outer-diameter side 
end members of the magnetic pole teeth 2 arc mated and fixed to the inncr-di:unctcr members of the outer yoke 3 
thereupon. The pin terminals 6 or the coil bobbins 5 in which :1rc tucked the terminals of the coil 4 are connected 
by solder to the printed circuit board 7, thcrcbv completing the stator~ -

[00031 Conventional Example 2. Figure 23 is an cxploclecl perspcctiYc yicw illustr:1ting a conventional rotary motor 
presented in the gazette of Japanese Kokai Public<! lion Sho-57- I ~0-1-4~. Jn the diagram, the stator core l is divided 
into radial magnetic pole teeth 2 that are integrated on the inner-diameter side <mel a ring-slwpcd outer yoke 3 that is 
fastened on the outer-diameter side of the magnetic pole teeth 2. ln this electric motoc the stator~ is constmctccl by 
winding the coils -l about the coil bobbins 5 that arc coupled on the inner-diameter side via the coupling plate 
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member .5a, by fitting the coil bobbins .5 on the mag netic pole teet h 2. and by then mating the magnetic pole tee th 2 
to the outer yoke 3. 
[000-ll Conventional Exmnple 3. Fignre 28 is a sec tional side view of a conventional electric motor presented in the 
gazelle of l<lp<mese Kokai Publication Hei-.5- l 68181 . In this diagram, reference numeral l denotes the stator core, .J. 
denotes the coil. 10 denotes the rotor, and 3-J. denotes the rotor magnets. In this electric motor, the elimimtion of 
rotational fluctuation due to cogging torque is <lltempted by installing rotor magnets 3-J. at a skew angle. 
[0005) Conventional Example 4. Figure 23 is <1 transverse section of a conventional electric motor presented in the 
g<11..ctte of Jap<Jnese Kokai Public<J tion Hei-1-2 707.57. In this di<Jgram, the stator core lis divided into a ring-shaped 
outer yoke 3 and a plurality of independent magnetic pole teeth 2. The rotor-f<Jcing member 2a of the magnetic pole 
teeth 2 has a skew angle (skewS) imparted that slopes toward the <Jxial direction as shown in Figure 30. 
[0006] 
(Problems Solved b)' the lnvention] The coil bobbins .5 are independently structured in the electric motor of 
convention<Jl exmnple l, as presented above. As <1 result, the terminals at the beginning and end of the coil4 
windings are individtwlly processed<Jnd must be connected to the printed circuit board 7 via pin terminal 6. Even 
though coils 4 of the same phase can be sequentially wound by connection at the section termed the crossover wire, 
the problem of excess increase in the number of steps arises in this convention<Jl example because once the coil 4 is 
cut, it is recmmected via the printed circuit board 7. 
[00071 In addition, sequential winding c<m be carried out without cutting the crossover wire in the electric motor of 
conventional example 2 since the coil bobbins .5 <lre connected, but adequate sp<Jce for operations cannot be taken 
when winding the coils .J. because the coil bobbins 5 are connected on the inner-dimneter side , which means that the 
coils 4 cannot be wound with alignment. An additional problem is that the slot part cannot be effectively utilized as 
a spilce for the coil to occupy. 
[0008] This point is explained in det<Jil using diagrams. Aligned winding is sequential winding of wound wire 12 
from one end of I he coil bobbin .5 to the other end in the transverse direction, as illustrated in Figure 24. It is a 
winding method in which the wound wire 12 is regularly laminated from the inner circumferential side to the outer 
circumferential side. The numbers in the profile of wonnd wire 12 in Figure 24 represent the winding sequence. 
This aligned winding enables high winding density in a given space and enilbles a stable \-vound shape to be 
realized. Consequently, the output of a rotmy motor can be raised , the characteristics can be stabilized, and the size 
can be reduced. 
[00091 Tn aligned winding, each coil bobbin 5 is shifted in the tmnsverse direction while the wire winding nozzle 13 
is relatively moved, as shown in Figure 25. By so doing. the wound wire 12 emerging from the wire winding 
nozzle ] 3 is wound as it is fed , but when coil bobbins .5 are coupled, as shown in Figure 26, maintenance of 
adequate space to h<Jndle the wire winding nozzle 13 becomes difficult and aligned winding becomes impossible. 
Thus, the wound wire 12 becomes clisorg<mized, as shown in Figure 27, with increase in gaps between the wound 
wire 12, decline in the wire winding density, and limitations on enhancement of the characteristics arising. 
[00101 In the rotary motor from conventional example 2, the coil bobbins 5 that are situated radially are coupled via 
eilch coupling plate member .5a eluting assembly . Consequently , the space between adjacent coil bobbins 5, 5 (!Ius 
corresponds to the slot part dming assembly) is narrow, which makes adequate maintenance of a space for hand I ing 
the wire winding nozzle 13 difficult. Not only docs aligned winding become impossible, but the coil loses the 
ability to effectively occupy the space or the slot part. 
[0011] The rotary motor from conventional example 3 is structmed so that a skew angle is created in the rotor 
magnet 3-J., but the method of imparting a skew angle in magneti zMion of the rotor magnet 34 does not permit the 
skew angle to be very precise. Not only docs this prcyenl stabilization of the ch<Jractcristics, but it also reduces the 
<1bility to adequ;Hcly lower the cogging torque. 
100 12] The rotary motor from conventional example -l strives to reduce the cogging torque by impmting a skew 
angle (skew S) to the rotor-facing member 2a of each of the 1mgnc1 ic pole Ieeth 2, but considerable time is required 
to alter the shape of each of the lamimlted iron cores in press machining of the stator core 1. This is also 
undesirable in te rms of processing efficiency . 
100 13] The invention pursu8nl to Claims 1 to 3 was de, ·isedto eliminate the aforementioned problems. The 
objective is to provide a rol<lrY motor that permits continuous winding of coils of the same phase without culling the 
crossover wire. that enables <lligned winding of coils andth<lt enables effective utilization of the slot pari as a space 
for the coil to occupy. 
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[OOH 1 The objective of the invention of Claim ..J. is to provide a method of manufacture of a rotary motor that 
enables aligned winding of the coil to be easily accomplished ;1nd that permits the space of the slot part of the stator 
to be effectively occupied by wound wire. 
[00 15] The objective of the invention of Claims 5 to 8 is to provide a rotmy motor in which the rotational 
fluctuation due to the onset or cogging torque c;m be reduced without lowering the machining efficiency. 
[0016] 
[Means of Solving the Problems) In the rotary motor pursuant to Claim 1 of the present invention, the stator core 
is divided into a ring-shaped outer yoke and a plurality of the aforementioned magnetic pole teeth that are fastened 
to the inner-diameter side. Coil bobbins that arc mated with these magnetic pole teeth arc coupled in non-annular 
shape via thin parts that arc freely Oexedlo the outer-diameter side of the magnetic pole teeth. 
[0017] A neutral terminal member that connects the neutral point side terminal of the coil and a connector terminal 
member that com1ccts the cmmector side terminal are installed on the outer-diameter side of the coil bobbins in the 
rotary motor pursuant to Claim 2 of the present invention. 
[0018] In the rotmy motor pursuant to Claim 3 or the present invention. the stator core from the invention of Claim 
1 is molded from resin. 
[0019] The method of manufacturing a rot my motor pursuanllo Claim ..J. of the present invention employs the 
manufacturing meti1od of Claim 1 in which the coil bobbins are situated in annular shape opposite from that when 
the thin parts are assembled by bending them so as to be located on the inner-diameter side, coils are wound about 
ti1e coil bobbins in thal state. the coil bobbins arc reversed so that the thin parts are on the outer-diameter side after 
coil winding, and the magnetic pole teeth that me inserted in lhe coil bobbins before or after coil winding are 
fastened to the outer yoke. 
[0020] In ti1e rotary motor pursuant to Claim 5 of the present invention, the stator core is divided into a ring-shaped 
outer yoke and a plurality of magnetic pole teeth that are fastened to the il1ller-diameter side , the rotor-facing 
member of each of the aforementioned magnetic pole teeth that faces the aforementioned rotor is structured from the 
assembly of a plurality of rectangular members that shift in steps in the circumferential direction of the rotor from 
one end of the axial direction of the rotor to the other end, and the sections of the magnetic pole teeti1 where the coil 
has been wound are configured with a rectangular profile . 
[0021] The rotary motor pursuant to Claim 6 of the present invention is a variant of the invention of Claim 5 in that 
the sides of the rectangular members of the 8djacenl magnetic pole teeth are brought into contact at a plurality of 
places. 
[0022] In the rotary molar pursuant to Claim 7 of the present invention, gaps are created between ti1e rotor core and 
the rotor shaft , protrusions and recesses 72 are created on the sUiface facing the rotor shaft and the rotor core, and 
.the rotor shaft. rotor core and rotor magnets are integrated via molded resin while the outer circumference of the 
aforementioned rotor magnets and rotor shaft are coaxially aligned. 
[0023] The rotmy motor pursuant to Claim 8 of the present invention is a variant of the motor of Claim 7 in thallhe 
stepped members for positioning of rotor bearings arc integrally molded from molded resin. 
[0024] 
[Action] In the rotary motor pursuant to Claim l of the present invention, the coil bobbins that are mated to the 
magnetic pole teeth or the stator core are coupled in a non-annular shape via thin parts on the outer-diameter side of 
the magnetic pole teeth . Consequently, the coil bobbins can be aligned in a straight line or in reversed annular 
shape by extending the thin parts or by bending them lo the opposite side. The gap between adjacent coil bobbins 
on the outer-diameter side is broader than the gap between adj;Jcenl coil bobbins on the inncr-dimnctcr side because 
the coil bobbins arc radially situated following the magnetic pole teeth during assembly in this case. Consequenlly. 
the pitch between coil bobbins would be longer and the space separating them would be broader when coil bobbins 
arc aligned in <l s traight line when they arc coupled on the outer-diameter side rather than being coupled on the 
inner-diameter side. The gap between adj<lcenl coil bobbins would be broader when situated in annular shape bent 
lo the opposite side. Consequently. the wound wire space for each coil bobbin would be expanded and aligned 
winding would be facilitated . Furthermore. handling of the wire winding nozzle that feeds out wound wire would 
be e;Jsicr. ;md the space of the slot pmt could be cffectiYely occupied by wound wire. ln addition, sequential 
winding can be c;uTicd oul without culling the crossoYcr wires between coils of the same phase since coil bobbins 
arc coupled and integrated, and tile number of connections ill the coil tips can be minimized. 
[0025) The rotary motor in the im cntion of Claim 2 has the actions of the motor or Claim I and the beginning ;mel 
end of the wound wire can also be clircctJ~ · guiclecl through automation to the neutral terminal member and to the 
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connector tcnnin;ll member during wire winding since the neutral termimlmember and the connector tenninnl 
member ;1rc installed on the outer-diameter side of the coil bobbins. 
[0026] The rotmy motor in the invention of Cl<1im J has improved heat dissipation prope11ics because the stator 
from the motor of Claim J is integrally molded from resin. 
[0027] In the mel hod of manulacture of a rotary motor pursuant to Claim 4 of the present invention, coils me wound 
about coil bobbins while the thin parts of the coil bobbins arc on the inner-di::uneter side. The coil bobbins made ol 
resin arc reversed alter wire winding of the coils so that the thin parts vvould be on the outer-diameter side, as a 
result of which the space between adjacent coil bobbins during wire winding could be enlarged, the degree of 
freedom to handle the wire winding nozzle would be expanded, aligned winding could be facilitated, and the sp<1ce 
of the slot part could be effectively occupied by wound wire. 
[00281 The rotmy motor in the invention of Claim 5 has a stator core that is divided into a ring-shaped outer yoke 
and a plurality of magnetic pole teeth, wherein the rotor-facing member of each of the magnetic pole Ieeth that faces 
the rotor is structured from rectangular members that shift in steps. Consequenlly, the shapes of the laminated iron 
cores can be efficienlly machined by merely setting up the required amount of machining when press machining the 
stator core. In addition, by shaping the magnetic pole teeth in steps, the rotor magnets can be straightened with 
good magnetization accuracy to retain skew effects. This stabilizes the characteristics and enables rotational 
fluctuation due to cogging torque to be reduced. Furthermore, aligned winding can easily be canied out and the 
cross-sectional area of the section where the coil has been wound can be minimized since the section where the coil 
is wound has a rectangular cross section. 
[0029] The rotary motor in the invention of Claim G has the actions of the motor from Claim 5 as well as leakage of 
part of the magnetic flux generated by coils to adjacent magnetic pole teeth because the sides of the rect;mgular 
members of adjacent magnetic pole Leeth are brought into contact at a plurality of places. The leaking magnetic Dm 
in tllis c:1se has an effect on reducing the drive torque, but it also has the effect of reducing the cogging torque. 
Thus, the aforementioned skew effects arc compounded and the cogging torque is reduced still further. 
[0030] The rotary motor in the invention of Claim 7 has gaps created between the rotor core and the rotor shaft. 
The rotor shaft, rotor core and rotor magnets arc integrated via molded resin while the outer circumference of the 
rotor magnets and rotor shaft arc coaxially aligned. This enables rotors with good coaxial properties to be 
manulactured easily and inexpensively. In addition, since protmsions and recesses are created on the surface facing 
the rotor shaft and rotor core, the binding of the two is intensified even though the parts are joined via resin. 
Furthermore, the vibration due to cogging torque is absorbed by the damper effect of the resin in the gaps between 
the rotor shaft and the rotor core. 
[0031) The rotary motor in the invention of Claim 8 has the actions of the motor from Claim 7 as well as 
elimination of the need for a retaining ring or the need to fashion a retaining ring groove to immobilize the bearings 
because the stepped members for positioning of rotor bearings are integrally molded from resin. 
[0032] 
[Em hodimcnts] 
Embodiment 1. Embodiments of the present invention are explc1ined below with reference to the appended 
diagrams. Figure 1 is a front view illustrating the rotmy motor (an alternating current bmshless motor in this 
exmnple) based on an embodiment of the invention from Claim 1. ln tliis diagram, reference numeral 1 denotes a 
stator core. 4 denotes the coil. 5 denotes the coil bobbins made of resin, 8 denotes the stator comprising the st<llor 
core 1. coil bobbins 5 ;mel coil 4. while 10 denotes the rotor. The coil bobbins 5 should be made of insulating 
material. but they need not be made of resin . 
10033] Figure 2 is a front Yiew illustrating the s tator core I. The stator core 1 is clivided into magnetic pole teeth 2 
(tuagnctic pole teeth) that arc independentlv sepmatcd into the same number as the number of slot parts 14 (in tl1.is 
example. 6 = J phases ·" 2-folcl) and a ring-shaped outer yoke J that is situated on the outer-diameter side. The 
nwgnetic pole teeth 2 and the outer yokel arc stmctmed from laminated iron cores. Specifically. block lamim1tcs 
arc constructed by bl<mking and caulking thin pbtes ol m<Jgnetic material. The outer yoke 3 is constructed from a 
regular hexagonal hole 3a in the center with mating concave portions 3b along the edges of the inner circum terence 
of the hcx;Jgon;Jl hole 3a. These mating concm·c portions lb engage the outer edges (Lips on the outer-diameter 
side) of each or the magnetic pole teeth 2. Prior to <Jssembly, C<lch of the magnetic pole teeth 2 is independent. 
Upon assembly, the rotor-facing member 2a of each of the magnetic pole teeth 2 that faces the rotor l 0 on the inner
diameter side is sh;lpccl into a n:lllge shape. 
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[003-lj Fig. 3(a) illusiJ~l lcs a correspondence rcl<llionship between the coil bobbin connector 15 formed !rom resin 
and the individual magnetic pole teeth 2. The co il bobbin coupling body 15 has six coil bobbins 5 serially coupled 
that arc fitted rcspcc tiYcly to the six magnetic pole teeth 2 and that arc non-annular (non-annular indic<ltes that one 
p~lrl is non-continuous). Said body is fonncdlo a siz.c such that it fits perfectly into the hexagonal hole 3a of the 
outer yoke 3 <lt the time of assembly. II the resin mal erial, for example, is polypropylene resin, nylon resin, or ABS 
resin, good moldability and sufficient suppleness to withstand flexing several times can be obtained. Fig. 3(b) 
illustrates a state in which magne tic pole teeth 2 are filled to the individual coil bobbins 5 of the coil bobbin 
coupling body 15. Thin parts l5a me created lll the coupling sections of the coil bobbin 5. The th.in parts 15a are 
portions that me thinly formed so as to be sufficiently flexible to bend. As shown in Fig. 4, each of the thin parts 
15a is formed to a length from one end to the other end in the transverse direction(= axial direction or coil bobbins 
5) of the coil bobbin 5. 
[0035] Projections 16 arc installed on both sides of each of the th.in parts 15a in order to hook crossover wires, etc. , 
as shown in Figure 5. Additional examples of the thin parts 15a include the opening of a hole 17 in the center of 
each of the thin parts 15a, as illustrated in Figure 6, or the creation of notches 18 on both edges of each of the thin 
parts 15a as illustrated in Figure 7. The thin parts 15a are able to bend more readily when a hole 17 or notches 18 
are formed therein. Crossover wires may be hooked on the notches 18 illustrated in Figure 7 as a substitute for the 
projections 16 shown in Figure 5. 
[0036] The coil bobbin connector 15 is housed in the hexagonal hole 3a of the outer yoke 3, as illustrated in Figure 
1, with each of the coil bobbins 5 rounded lo an annular shape on the inside. When each of the coil bobbins 5 of the 
coil bobbin connector 15 is housed in the hexagonal hole 3a of the outer yoke 3, in short when a stntor 8 is 
assembled, they arc coupled at the sections that are on the outer-diameter side. Since each of the coil bobbins 5 is 
situated radially during assembly , the gap between adjacent sections expands when each of the !11in parts l5a is 
stretched and opened to a straight shape, as shown in Figure 3, when they are mutually coupled on the outer
diameter side more than when they arc mutually coupled on the inner-diameter side. 
[0037] Figure 15 illustrates wire winding about the coil bobbins 5. Here, the gap between adjacent coil bobbins 5 is 
enlarged further when C<lch of the thin parts 15a is bent to the opposite configuration from the normal state (slate 
during assembly) and rounded to turn the coil bobbin com1ector 15 inside out. Thus, the winding of coils 4 on each 
of the coil bobbins 5 is facilitated <md aligned winding using a wire winding nozzle is simplified by expanding the 
space between adjacent coil bobbins 5. 
[0038] Each of the coil bobbins 5 of the coil bobbin connector 15 is mated to the magnetic pole teeth 2 while the 
respective coils 4 me in a conccnlr<ltcd wound state, as shown in Figure l. The outer edges of the magnetic pole 
teeth 2 arc mated and fixed to the outer yoke 3 so as to be housed in the hexagonal hole 3a of the outer yoke 3. 
They arc held in place by the magnetic pole teeth 2 to thereby complete the stator 8. 
[0039] Figure 8 illustrates the connected slate of each coil 4. Figme 9 illustrates the wire winding direction of each 
coil 4 and the configurCllion relationships. The coils 4 may be any of three phases, U phase, V phase, W phase. 
They have Y com1ections in this c:-:amplc. A 6 connection is acceptable in addition toY connection. P in Figme 8 
represents the neutral terminal point while Ql , Q2 and Q3 represent the connector side tcnninnls of the individual U 
phase, V phase and W phase coils. There arc two U phase coils, Ua and Ub, two V phase coils, Va and Vb, and two 
W phase coils, Wa and Wb. The coils of each phase are situated at a position of 180 degree opposition ;mel are 
connected in series . Coils of the same phase at 180 degree opposition arc connected by crossover wires. and are 
continuously wound without disconnection during the process . Tllis is possible because the coil bobbins 5 are 
nmlually coupled. The direction of\\ ire winding of each coil is shown in Figure 9. In Figure 9, Y A represents the 
head of the arrow while YS represcn ls I he tail of the arrow. The arrow direction is the direction of wire winding. 
[0040] The operation is c:-:plained next. Figure 15 illustrllles the slate of winding or each coil 4 about C<Jch of the 
coil bobbins .5. In order to share thi s Figure 15 wi lh other emboclimcnls. details that differ from other embodiments 
arc presented. The coil bobbin connector 15 is rounded to roughly the annular shape on the opposite side from the 
stale during asscmbl~ (spccific;llly. the side facing I he rotor is I he outer side and each of the thin parts 15~1 is 
rounded to an annular shape to I he inner-diameter s ide) when winding each coil 4 <lbout e<lch of ihc coil bobbins .5. 
~ls shO\m in Figure 1.5. and the space between <ldjacenl coil bobbins .5 is expanded . Each of the coil bobbins .5 is 
fitted to c<lch of the magnetic pole tee th 2. and wire winding can be efficiently cmried out while the coil bobbin 
connector 15 is held in pl<Jcc utili :t.ing the m<lgnetic pole teeth 2 when operations are carried out. J n this case or wire 
winding of coils 4 of I he S<lmc phase. coupling the co il bobbins 5 permits continuous winding without culling or I he 
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crossoYcr wire. In :1ddition. obstructions during assembly arc eliminated by hooking the crossover wires on 
projections 16. <lS illustr<lted in Figure 5. 
(00-lll Once c:1ch coil4 has been wound, the coil bobbin connector 15 is reversed. rounded to the normal st;llc. and 
each of the magnetic pole teeth 2 is m<lted and fi .\cclto the outer yoke 3 to complete the structure of the stator 8. 
Coils -l may be wound during wire winding \\'ithout filling each of the magnetic pole teeth 2 to the coil bobbins 5, 
anclthe magnetic pole teeth 2 may be fitted to the coil bobbins 5 immediately prior to mating with the outer yoke 3. 
[OO-l2] Embodiment 2. Figmc l 0 is a front view of a rotary motor pursuant to an embodiment of the invc11tion of 
Claim 2. Figure 11 (:1) is a cli<1gram illustr<lting the relation between the coil bobbin connector 15 and the m:1gnetic 
pole teeth 2. Figure 11 (b) is a diagram illustrating the state of filling each of the magnetic pole teeth 2 to each of 
the coil bobbins 5 of the coil bobbin connector 15. The difference between tllis Embodiment 2 and Embodiment 1 
is that the neutral termin<1lmember 21 that cormects the neutral point side terminal of the coil 4 and the connector 
tcrmin<1lmember 22 that connects the connector side tenninals are integrated on the outer-diameter side of the coil 
bobbin connector 15. This Embodiment 2 otherwise is identical with Embodiment l. 
[0043) The neutral terminal member 21 and the com1cctor tcnninalmembcr 22 are situated at positions that arc 180 
degrees opposite. They are integrally formed in a shape protmcling to the outside of the coil bobbins 5. The neutral 
terminal member 21 has three connection terminals 21a, 21b, 2lc that mutually conduct coil terminals that are 
joined. In addition, the connector terminal member 22 has three independent com1ection terminals 22a, 22b, 22b 
with the co1mector terminals 23a, 23b, 2:lc formed on their tip sides. 
[0044 j The action is explained next. When each of the coils 4 is wound, continuous winding is carried out without 
cutting the crossover wire between coils of the same phase, as shown in Figure 12. The winding start and end of 
each coil of the same phase arc joined by being automatically tucked by a wire winding device to the connector 
terminal member 22 and the neutral terminal member 21. By so doing, all of the coil com1ections can be 
automatic<Jlly treated by a wire winding device, which enables a rotary motor to be produced inexpensively and 
without connection failures. 
[0045] Embodiment 3. Figure 13 is a front view of a rotary motor pursuant to an embodiment of the invention of 
Claim 3. Figure I 4 is a lateral cross-sectional diagram of the same rotary motor. In the diagrams, reference 
numeral 30 denotes molded resin (resin), 31 denotes the motor flange , 32 denotes the rotor shaft, 33 denotes the 
rotor core, situated outside of the rotor shaft 32, 34 denotes the rotor magnets situated on the outer periphery of the 
rotor core 33 . 35 denotes the rotor bearings that support the rotor shaft 32 so as to freely rotate . In this rotary motor 
pursuant to Embodiment 3. completion of the stator 8 in the same manner as in the case of Embodiment I or 2 is 
follo,ved by molding the outer contour of the stator 8, excluding the rotor 10, and the interior of the slot parts I 4 
including the coil 4 using molded resin 30 such as epoxy resin. In this manner, the heat dissipation properties of the 
coil~ arc improved by resin molding of the stator 8. 
[0046) Embodiment 4. Figure 15 is an explanatory diagram of an embodiment of the invention of Claim 4. Figure 
16 is an explanatory diagram that illustrates the sequence of wire winding. In Figures 15 and 16, reference numeral 
40 denotes a wire winding flyer of <In automatic wire winding device, 41 denotes an index member, 12 denotes the 
wound wire and 13 denotes the vvire winding nozzle. The wire winding flyer 40 is run about the periphery with the 
base line 45 as the center. The wire winding nozzle 13 is fumished at the tip. The wire winding nozzle 13 has its 
tip directed toward the base line 45 , and wound wire 12 from the tip is feel in the direction of the base line 45. The 
index member~ I is cylindrical or columnar. It is rotated and driven so as to circle the center of rotation 46 thCll 
intersects the base line .J-5. Six positioning recesses 4la are installed on the outer circumference of the index 
member~ l as uniform separations in the circumferential direction. 
[00-t?] The coil 4 is wound about each of the coil bobbins 5. as shown in Figme 15, when constructing the st:ltor 8 
of Embodiment 1 or Embodiment 2. Specifically. the magnetic pole teeth 2 arc first filled to each of the coil 
bobbins 5 of the coil bobbin connector 15. Then. the thin parts l5a are bent so that the rotor-facing member 2a of 
each or the m;1gnctic pole teeth 2 opposite the rotor would become the outside. While rounded to the annular shape 
reversed from the normal Clsscmblv state, the outer edges of each of the magnetic pole teeth 2 (located on the inner 
circumferential side here) arc m<1tcd to the positioning recess~ l on the outer circumference of the index member 41. 
In this state. the coil bobbins 5 protrude radially toward the outside and the scp:m1tion between the adjacent coil 
bobbins 5 is opened considerably . This is because the coil bobbins 5 are coupled on the outer-diameter side rather 
than being coupled on the inner-diameter side. 
[OO-l8j The coil bobbins 5 about \Yhich wire is wound arc positioned on the b<lse line .J-5 by rotation of the indc.\ 
member 41. The wire winding flyer 40 is wound about the base line 45 while wound wire 12 is feel from the wire 
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winding nozzle I J. and the wire winding flyer -Hl is moved parallel along the base line --(5 in synchronization with 
that. By so doing. aligned winding of wound wire 12 about each of the coil bobbins 5 c;m be completed. 
Furthermore. the sl<lcked height of the wound wire can be freely controlled since the space between two adjacent 
coil bobbins 5 wound with wire C<lll be increased. As illustrated in the diagrams, coils 4 can be wound in truncated 
cone sh<lpe with a greater winding di;nneler on the b8se edge side of e<lch of the coil bobbins 5. Accordingly. the 
space of each of the slot parts 1--( can be effectively occupied by a coil 4, as shown in Figure 1 and Figure 10. In 
this embodiment. the wound wire 12 can wind about each of the coil bobbins 5 directly horizontally. which em1bles 
unlimitcdmainten8ncc of the \rirc \:vinding space and accurate, high-density formed of coils 4. 
(00-'9J Figure 16 illustrates the slate of wire winding. As shown in the diagrams, coils of the sa me phase such as U8 
and Ub can be continuously wound without cutting the crossover wire 50. Terminals at the beginning and end of 
the winding can be connected to the suitable connection tenninal of terminals 21 or 22, the neutraltcrmimilmember 
21 or the connector tenninalmember 22. 
[0050] When wire winding is completed, the coil bobbin c01mcctor 15 is removed from the index member..( 1 and 
the coil bobbin connector 15 is reversed. Specifically, the thin parts 15a arc bent so tll8t the rotor-facing member 28 
of each of the m8gnctic pole teeth 2 would face the inner circumferential side, and the coil bobbin connector 15 is 
rounded to annular shape. Each of the magnetic pole teeth 2 and the coil bobbin connector 15 arc housed in the 
hexagonal hole Ja of the outer yoke 3, after which each of the magnetic pole teeth 2 is mated to the mating 
hexagonal hole 3a of the outer yoke J. By so doing, the stator 8 shown in Figure l or Figure 10 is completed. 
(0051] ln this fourth embodiment, excess manufacturing steps are rendered unnecessary since coils of the same 
phase can be continuously wound without cutting the crossover wire 50. Furthermore, since the slot parts 14 
(consult Figure 1, Figure 10) can be effectively utilized as spaces for occupation by the coils -4 as aligned winding 
of the coils 4 is possible, the output of the rotary motor can be raised, its characteristics can be stabilized, and it can 
be miniaturii'.ed. 
[0052] The coils 4 may be formed without fitting of the magnetic pole teeth 2 to the coil bobbins 5 during winding 
and the magnetic pole teeth 2 may be fitted to the coil bobbins 5 immediately before mating the magnetic pole teeth 
2 to the outer yoke J. 
[0053] Embodiment 5. Figme 17 is an oblique view of the stator core 1 in a rotary motor from an embodiment of 
the invention of Claim 5. In this rotary motor, the stator core 1 is divided into a plurality of magnetic pole teeth 2 
that arc independently separa ted and a ring-shaped outer yoke 3. The shape of each rotor-facing member 2a of the 
magnetic pole teeth 2 is formed by combining a plurality of rectangular members 60 having the same shape that are 
shifted in steps in the ci rcumfcrcntial direction of the stator core 1 as one moves [rom one end to the other end in the 
axial direction of the stator core 1 (the same direction as the axial direction of the rotor 1 0). In this case , the 
rectangular members 60 are assembled in a shape in which they are shifted in steps by a given quantity . Reference 
numeral 61 denotes the step between the rectangular member 60 and the rectangular member 60. 
[0054[ In addition, the section where the coil of e8ch of the magnetic pole teeth 2 is wound is shaped with a 
rectangular cross section. The advantages of forming the section of coil winding with a rectan1:,'11lm cross section 
are that the winding density can be increased with decrease in the cross-sectional area and that aligned winding is 
facilitated. TIK1L in turn, results in greater stabiliz~1tion of the characteristics, smaller size and higher output. 
[0055) In manufacturing each of the magnetic pole teeth 2. the shape of the press die is arranged as a function of the 
number of steps of the rectangular members 60. The blocks arc sequentially laminated through blanking and 
caulking. The blocks per step of the rectangular members 60 may be created first and the individual blocks may 
then be laminated to complete formation of the magnetic pole teeth 2. In any event. skew effects may be imparted 
to the magnetic pole teeth 2 \Vhile enhancing the processing efficiency by assembling the rectangular members 60 
with <l shift in steps. Consequently. the char<lclcristics of the rotary motor can be stabilii'ed and rotational 
nuctmltion clue to cogging torque can be reduced without imparting any skew <mgle to the rotor magnets . 
[0056] The stator core 1 of this embodiment c<m be <lpplied to the rotary motor from any or Embodiments l to~
when constructing the statorS from the st<llor core Leach or the magnetic pole teeth 2 can be inserted in the coil 
bobbin connector of Embodiment I, for example, to complete the mmmfacturc of the stator X in the smnc m;mncr as 
in Embodiment I. 
(0057] Embodiment o. Figure 18 is an expanded view from the side of the rotor l 0 of the rotor-facing member 2a of 
the magnetic pole teeth 2 in a rotary motor from an embodiment of the invention of Claim o. This Embodiment () 
has the sides or adjacent rectangular members GO from Embodiment 5 in contact at <l plurality of sites. In this 
diagr;nn. reference numeral (>2 denotes a cont<lct section. The manufacture can be completed in the same manner <lS 
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in Embodiment 5. Magnetic nux leakage is generated betwee n mljacenl magnetic pole teeth 2 whe n the sides of the 
reclangul;Jr members 60 arc brought into contact in this manner, and the cogging torqHc is reduced by such 
magnetic nux lc;Jkilgc. In addition. handling of the contact mea cllld or the number of contact sites of the 
rectangular members is simplified, which reduces variations in performance of the manufactured items and 
stabili;cs the chm;Jclcrislics. 
[005SI Embodiment 7. Figure 19 is <I sectional side view illustrating isolated rotor parts of a rolary motor pursuant 
to E mbodimcnl 7 of the present invention. Figure 20 is a cross-sectional view along lines XX-XX of Figure .19. In 
these di;Jgr<uns. reference numeral 32 denotes a rotor shaft, 33 denotes a rotor core. 34 denotes rotor magnets, 35 
denotes rotor bearings, 36 denoles a retaining ring for positioning of the rotor bearings 35, and 37 denotes a maling 
groove 37. 
[0059] A gap 71 is created between the outer circumference of the rotor shaft 32 and the inner circumference of the 
rotor core 33 in the rotor I 0 or the rotary motor from Embodiment 7. In addition, a plurality of protrusions and 
recesses 72 arc installed 011 the inner circumference of the rotor core 33, notches 73 (protrusions and recesses) arc 
installed in part of the outer circumference of the rotor shaft 32, and rotor magnets 34 arc situated on the outer 
circumference of the rotor core 33. The molded resin 70 is integrally molded with the rotor shCift 32 and the outer 
circumference of the rotor magnets 34 coaxially matched, and the rotor shaft 32, rotor core 33 , and rotor magnets 34 
are fixed in place. PPS resin or PBT resin may be used as the molded resin 70, and they may be integrated via 
injection molding. In this case, injection molding is carried out in the manufacture using dies so that the outer 
circumference of the rotor magnets 34 and the rotor shaft 32 would be constrained. Even if there are errors in 
thickness of the rotor magnets 34 in such a stmcturc, such errors would be absorbed by the gap 71, thereby enabling 
the inexpensive derivation of rotors with good coaxial properties. A rotary motor with reduced vibration can be 
derived since the molded resin 70 in the gap 71 between the rotor shaft32 and the rotor core 33 absorbs vibration 
clue to cogging torque tlu·ough its functioning as a damper. 
[OOGO] The rotor I 0 of this embodiment can be incorporated in any of the rotmy motors of Embodiments I to 4. In 
addition, Embodiment 7 could also be incorporated in Embodiment 6. 
[0061] Embodiment 8. Figure 21 is a lateral cross-sectional diagram of a rotary motor pursuant to an embodiment of 
the Claim 8 of the present invention. Rotor bearings 35 were positioned using the retaining ring 36 in Embodiment 
7, but in Embodiment 8, step sections 75 to position the rotor bearings are integrally projected at both edges or the 
resin molded sections in the axial direction via molded resin 71. The rotor bearings 35 are positioned as a result of 
the edges or the step sections 75 abutting the rotor bearings 35. This enables reductjon in the procedures associated 
with positioning of the retaining ring 36. Tltis step section 75 can be structured merely by modifying the shape of 
the i11j ec tion molding die, which greatly facilitates the procedure. 
[0062] 
[Effects of Invention] As explained above, in the invention pursuant to Claim 1, the coil bobbins mated to the 
magnetic pole Ieeth of the stator core are stmctured so as to be coupled in non-mmular shape via thin parts on the 
outer-diameter side of the magnetic pole teeth. As a result, the space during wire winding of each coil bobbin can 
be expanded. Therefore, the versatility associated with handling of the wire >vinding nozzle of wire winding 
equipment can be expanded, and aligned winding is facilitated . The space of the slot part can be occupied by 
wound wire. which penni Is a small rotary motor with higher coil density and stable characteristics to be produced. 
Conlinuous wire winding without cutting of crossover wires between coils of the same phase is possible. which 
minimizes the connection frequency of coillcnninals. As a result, excess connection procedures arc unnecess<ny. 
which permits the inexpensive derivation of a rotary motor without malfunctioning connections. 
J0063J In the inve ntion of Claim 2, neutral terminal members and connector terminal members arc structured on the 
outer-diameter side of the coil bobbins of the invention of Claim I . Conscquenlly. the beginning and end of I he co il 
windings c<m be directly guided by automatic equipment lo the neutral terminal member <lllcllo the connector 
tennincJlmembcr. Thus. <Ill of the coil wire connections can be autom<llic<Jlly processed by wire winding equipment 
in <Jcldition to the effects of the invcnlion of Claim .1. which has the effect of enabling the incxpensi,·e derivation or 
a rotary motor wilhout malfm1ctioning connections. 
[006-lj ln the invcnlion of Claim 3. the stator of the invention of Claim l is struc tured so as to be integral!~· molded 
from resin. This results in good heat dissipation properties and the deriyation of <I rotary motor w ith low magne ti c 
noi se in addition IO the crrccts of the invention or Claim 1. 
[0065] In the inYenlion or Cl<Jim -L coils :1re wound about coil bobbins whil e the lhin parts or I he co il bobbins arc 
on the inner-diameter s ide . Arter wire winding of the coils, the coil bobbins arc reversed so I hal the lhin paris 
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\\'Ould be on the outer-dimnetcr side. This enables a relatively large space to be available between acljaccnl coil 
bobbins cluri ng wire winding. This facilii<Jtcs aligned winding and permits the space of the slot parts to be 
effecliYcly occupied by wound wire . Accordingly , this has the effect of pcnnitting the inc:-; pensive derivation of a 
sJn;lll, higlHorquc motor with high coil density. 
[0066] The rotary motor in the invention of Claim .5 has a stator core thai is divided into individual magnetic pole 
Ieeth and a ring-shaped outer yoke. The rotor-facing members of the magnetic pole lcclh that face the rotor arc 
slruclurccl so as to form rectangular members that shift in steps. Cm1sequently, the number of processing steps in 
pressing of the stator core can be reduced, which enables enhancement of the proccssi ng efficiency. Furthermore, 
the chmacteristics can be stabilized and the rotational fluctuation due to cogging torque can be reduced since the 
magnetic pole teeth have a skew effect. Finally , the cross-sectional area of the sections where coils arc wound can 
be minimized since those sections where the coil is wound are formed with a rectangular cross section. That 
stabilizes the characteristics, permits miniaturization of the motor, and raises the output. 
[0067] The invention of Claim 6 is structured so that the sides of the rectangular members of the adjacent m<lgnelic 
pole teeth arc brought into contact at a plurality of places. This provides the effects of the invention of Ci<1im 5 as 
well as the ability to reduce cogging torque through magnetic flux leakage between adjacent lll<lgnctic pole teeth. 
Furthermore, variations in performance of manufactured units can be reduced since the number of contact sites of 
rectangular members and the contact area can be easily managed. That permits the provision of manufactured 
products with stable characteristics. 
[0068] The invention of Claim 7 hns gaps created between the rotor core and the rotor shaft. The rotor shaft, the 
rotor core and the rotor magnets are integrated via molded resin while the outer circum[erence of the rotor magnets 
and the rotor shaft arc coaxially aligned. Consequently, rotors with good coaxial properties can be easily 
manufactured inexpensively . Furll1ennore, the vibration due to cogging torque is absorbed by the damper effect of 
the resin in the g<1ps between the rotor shaft and the rotor core. That has the effect of enabling !11e provision of a 
rotmy motor with low vibration. 
I 0069] The invention of Claim 8 has the actions of the motor from Claim 7 as well as elimination of the need for a 
retaining ring or the need to fashion a retaining ring groove to inunobilize the bearings because the stepped 
members for positioning of rotor bearings are integrally molded from resin. This has the effect of pennitting the 
accurate, inexpensive positimting of bearings. 
[Brief Description of Drawings] 
!Figure l] Front view of the stator of a rotary motor based on Embodiment 1 of the invention. 
[Figure 2·1 Front view of the stator core of a rotary motor based on Embodiment 1 o[ the invention. 
[Figure 31 Front view of the magnetic pole teeth of the stator core and of the coil bobbin connector of a rotary motor 
based on Embodiment 1 of the invention. (a) is a front view illustrating the state prior to assembly of the two. (b) is 
a front view illustrating the state follo·wing assembly of the two. 
[Figure 4 J Oblique view illustrating one example of the tltin pmis that couple coil bobbins of a rota!)· motor based 
on Embodiment 1 of the invention. 
lFigure 51 Oblique view illustrating an example of projections in the thin parts. 
[Figme 61 Oblique view illustrating another example of the tltin parts. 
!Figure Ti Oblique view illustrating still another example of the thin parts. 
[Figure 81 Di<Jgram illustrating the cmmection state of coils in the stator of a rotary motor b;Jsed on Embodiment 1 
of the present invention. 
[Figure 9] Front view of the stator illustrating the assembly of wound coil \.vires in a rotary motor based on 
Embodiment I of the present invention. 
I Figure 10] Front view of a stator in a rotary motor based on Embodiment 2 of the present invention. 
I Figure 11] Front view of the magnetic pole teeth of the stator core and the coil bobbin com1ector in a rotary motor 
based on Embodiment 2 of the present invention. (a) is a front view illustrating the slate prior to assembly of the 
two. (b) is a front view illustrnting Lhe slate following assembly of the two. 
I Figure 12] Diagrammatic cross-sectional view illustrating the connection relation between the coils of the stator of 
a rotary motor based on Embodiment 2 of the present invention. 
I Figure 13] Front view of the stator of a rota!)' motor based 011 Embodiment 3 or the present invention. 
I Figure 14] A I<Jtcral cross-sectional diagram of the rota!)' motor based on Embodiment 3 of the present inve ntion. 
lfigure I 5·1 E:-;planatorv diagram of the method of manuf<Jcturc of the rolmy motor b<Jscd on Embodiment 4 of the 
present invention. 
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!figure 161 E:"pl~mato1y di<lgmm of the sequence of wire winding in the same mm1uf:1cturing method. 
1 Figure 171 Obli(]ue view of the stator core of the rotary motor b:1sed on Embodiment 5 of the present ill\'ention. 
!Figure 181 Pmtial detailed diagram viewing the stator core of the rot my motor b<Jsed on Embodiment() of the 
present inyention from the side of the rotor. 
[Figure 191 Lateral cross-sectional di:1gram of the rotary motor based on Embodiment 7 of the present invention. 
!figure 20] A cross-sectional view along lines XX-XX of Figure 19. 
I Figure 21] Lateral cross-sectional diagram of the rotary motor based on Embodiment 8 of the present invention. 
!figure 22] An c:"plodcd perspective view illustrating a rotmy motor [rom conventional C\:amplc 1. 
[Figure 23] An exploded perspective view illustrating a rotal}' motor from conventional C\:amplc 2. 
[Figure 24] Explam1tory diagram ofthe method of wire winding on a coil bobbin, a cutaway drawing illustrating 
aligHed winding. 
1 Figure 25] Cutmvay drawing illustrating aligned winding of a coil on a coil bobbin using an automatic wire 
winding device. 
l'figure 26] Front view illustrating the state of wire winding of a coil on a coil bobbin using an automatic wire 
winding device. 
~'figure 27] Explanatory diagram of the winding method of a coil on a coil bobbin, a cross-sectional view 
illustrating the state when aligned winding is not possible. 
[Figure 28] Lateral cross-sectional diagram of a rotary motor from conventional example 3. 
1 Figure 29] Lateral cross-sectional diagram of a rotary motor from conventional example 4. 
!Figure 30] An exploded perspective view of the magnetic pole teeth in a rotary motor from conventional example 
4. 
[Explanation of Notations] 
1 stator core 
2 magnetic pole teeth 
2:1 rotor-facing member 
3 outer yoke 
4 coil 
5 coil bobbins 
8 stator 
10 rotor 
!Sa thin parts 
21 neutwl tenninalmember 
22 connector terminal member 
JO molded resin 
J2 rotor shnft 
]] rotor core 
J:t rotor magnets 
3 5 rotor bearings 
()() rectangular members 
70 molded resin 
71 gap 
72 protmsions and recesses 
73 notch (protmsions and recesses) 
75 step section 
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l(ey to Figure I 
1 st<ltor core 
2 magnetic pole teeth 
3 outer yoke 
.1- coil 
.5 coil bobbins 
8 stator 
10 rotor 
l.'ia thin parts 
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Key lo Figure l 0 
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Key to Figure 13 
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3..J. rotor magnets 
35 rotor bearings 
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Key lo Figure 17 
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[Amendment of Procedure l 
[Submission Date) Febmal}' 14, 2000 
[Amended Procedure 1] 
[Name of Target Document of Amendment] Specification 
[Name of Target Section of Amendment] OO-l3 
[Method of Amendment] Revision 
[Details of Amcndmentl 
[0043] The neutral terminal member 21 and the connector tenninal member 22 are situated at positions that arc 180 
degrees opposite . They are integrally formed in a shape protmding to the outside of the coil bobbins 5. The neutral 
terminal member 21 h8s three connection tennin81s 2la, 2lb, 2lc that mutually conduct coil tennimls th<lt me 
joined. In addition, the cmmector terminal member 22 has three independent connection terminals 22a, 22b, 22c 
with the connector tcnnin8ls 23a, 23b, 23~ fanned on their tip sides. 

[Amended Procedure 2 J 

[Nmnc of Target Document of Amendment] Specification 
[Name of Target Section of Amendment] 004 7 
[Method of Amendment] Revision 
[Details of Amendment] 

[0047] The coil4 is wound about each of the coil bobbins 5, as shown in Figure 15, when constmcting the stator 8 
of Embodiment 1 or Embodiment 2. Specifically , the magnetic pole teeth 2 are first fitted to each of the coil 
bobbins 5 of the coil bobbin connector 1.5. Then, the thin parts 15a arc bent so that the rotor-facing member 2a of 
e8ch of the magnetic pole teeth 2 opposite the rotor would become the outside. While rounded to the annular shape 
reversed from the normal assembly state, the outer edges of e8ch of the m<lgnetic pole teeU1 2 (located on the inner 
circumferential side here) arc mated to the positioning recess 41 a on the outer circumference of the in de:-.: member 
41. In this st<llc. the coil bobbins 5 protrude radially toward the outside 8ndthe separation between the adjacent coil 
bobbins 5 is opened considerably . This is because the coil bobbins 5 me coupled on the outer-diameter side nl!her 
than being coupled on the inner-diameter side. 

I Amended Procedure :1] 
!Name of Target Document of Amendment] Specification 
!Name of Target Section of Amendment] 0050 
!Method or Amendmcn!l RcYision 
!Details of Amendmen!l 

[OOSO] When wire \\'inding is completed, the coil bobbin connector 15 is removed from the indc.\ mcmbcr41 ;md 
the coil bobbin connector 1.5 is reversed . Specifically. the thin p<n1s l.'ia me bent so that the rotor-f<lcing member 2a 
of each of the magnetic pole teeth 2 would face the inner circumferential side. and the coil bobbin connector 1.5 is 
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rounded to mmular slwpe. Each of the m<Jgnctic pole teeth 2 and the coil bobbin connector 15 me housed in the 
hcxagon<Jl hole :la or the outer yoke :l, after which each of the magnetic pole teeth 2 is mated to the mating 
hcxagoml hole :lQ_ of the outer yoke :l. By so doing, the stator 8 shown in Figmc I or Figure I 0 is completed. 

I Amended Procedure 41 
lName of Target Document of Amendment! Spccific<ltion 
!Name of Target Section of Amendment_! 0057 
!Method of Amendment_! Revision 
lDetails of Amendment_! 

[0057] Embodiment 6. Figure 18 is an expanded view from the side of the rotor 10 of the rotor-facing member 2a of 
the magnetic pole teeth 2 in a rotary motor from an embodiment of the invention of Claim 6. This Embodiment 6 
h<ls the sides of adjacent rectangular members 60 from Embodiment 5 in contact at a plurality of sites. In tllis 
diagram, reference numeral 62 denotes a contact section. The manufacture can be completed in the same manner as 
in Embodiment 5. Magnetic flux leakage is generated between adjacent magnetic pole teeth 2 when the sides of the 
rectang11lar members 60 are brought into contact in this manner, and the cogging torque is reduced by such 
magnetic flux leakage. In addition, handling of the contact area and of the number of contact sites of the 
rectang11lar members is simplified, which reduces variations in performance of the manufactured items and 
stabilizes the characteristics. 
[Translator note. The correction comprises the addition of a Japanese preposition that has no meaning in English.] 

[Amended Procedure 5] 
!Name of Target Document of Amendment] Diagrams 
!Name of Target Section of Amendment] Figure 1 
!Method of Amendment] Revision 
[Details of Amendment] 
[Figure 1] 
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Key to Figure l 
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I Amended Procedure 6] 
I Name of Target Document of Amendmenl,l Diagrams 
IName of Target Section of Amendment! Figure 10 
I Method of Amendment"! Revision 
!Details of Amendment] 
lFigure 101 

Figme ·10 
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Key to Figme 10 
21 neutral tenninal member 
22 magnetic pole teeth 

[Amended Procedure 7] 
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[Name of Target Document of Amendment] Diagrams 
lNamc ofTargct Section of Amendment] Figure 17 
[Method of Amendment] Revision 
[Details of Amendment] 
[Figure 171 
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Key to Figure 17 
60 rect<Jngular members 

I Amended Procedure 81 
[Name of Target Docmnen! or Amcndmentj Di<lgrams 
[Name of Target Section of Amendment] Figure 28 
[Method or Amendment] Revision 
[Details of Amendment] 
[Figure 28] 
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Bonita Springs, FL 34135, United States of America, declares and states as follows : 
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