
;e3eMFMBBC,E(TENF6FTFrx)  DESCRIPTION COLLECTION-DISTRIBUTION RING FOR
STATOR OF ROTATING ELECTRICAL MACHINE Technical Field  This invention
relates to collection-distribution rings for use in stators of rotating
electrical machines such as motors and generators. Background Art Japanese
Unexamined Patent Publication No. 2001-25187 discloses a conventional
example of a stator for use in a rotating electrical machine such as a
motor and a generator. This stator comprises a stator core having a
circular ring shape, magnetic teeth wound by coils, a midpoint busbar, and
collection-distribution busbars. Specifically, the stator core has a
laminated or stacked structure consisting of multiple sheets of magnetic
steel. The magnetic teeth are arranged around the stator core in the
circumferential direction with prescribed distances therebetween and are
each projected inwardly in the radial direction, wherein the magnetic teeth
are respectively wound by coils via insulating members. The midpoint busbar
is a conductive member having a ring-sheet like shape, which connects
together a11 the inner circumferential ends of the coils. The
collection-distribution busbars correspond to three conduction members each
having a ring-sheet like shape, each of which connects together the outer
circumferential ends of every three coils arranged in the circumferential
direction. FIG. 7 shows an example of the exterior appearance of a single
collection   2 distribution busbar. That is, the collection-distribution
busbar 30 comprises a ring sheet 30a, an external terminal 30b, and coil
terminals 30c. The external terminal 30b projects outwardly in the radial
direction from the ring sheet 30a and is connected with an external device
such as a power source (not shown). The coil terminals 30c project inwardly
in the radial direction from the ring sheet 30a, wherein each coil terminal
30c is connected with an outer end of a coil wound about three magnetic
teeth arranged in the circumferential direction. In the
collection-distribution busbar 30, the overall area of the ring sheet 30a
is coated with insulating paint, which is shown by dashed lines P in FIG.
7. In contrast, the external terminal 30b and coil terminals 30c are not
coated with insulating paint, so that they are exposed from the coated
surfaces of the ring sheet 30a. FIG. 8 shows an example of a stator 37 of a
rotating electrical machine, in which the prescribed number of stator cores
31 are arranged in the circumferential direction along with the ring sheet
30a of the collection-distribution busbar 30. Each stator core 31 provides
an insulating member 33 having an extended portion 33a, which is extended
outwardly in the radial direction. In addition, a coil 32 having two ends
32a and 32b is wound about magnetic teeth 31 a via the insulating member
33. Each stator core 31 also provides a terminal member 34 having two
connecting portions 34a and 34b. Herein, the first end 32a of the coil is
fixed to the extending portion 33a of the insulating member 33 via the
first connecting portion 34a of the terminal member 34. The second end 34b
of the terminal member 34 fixes the position of the coil terminal 30c,
which projects inwardly in the radial direction from the ring sheet 30a of
the collection-distribution busbar 30 (see dashed lines in FIG. 8). When
the rotating electrical machine is designed as a motor, electric power of a
power source (not shown) is transmitted to the collection-distribution
busbar 30 via the  



external terminal 30b. In addition, electric power is distributed to the
coils 32 via the terminal members 34, which are fixed onto the extending
portions 33a of the insulating members 33. A midpoint busbar 3 5 having a
ring-sheet like shape is arranged inside of the ring sheet 30a of the
collection-distribution busbar 30. The midpoint busbar 35 has the
prescribed number of midpoint connection terminals 35a that project
outwardly in the radial direction from the midpoint busbar 35 and are
sequentially arranged with prescribed pitches therebetween, which are
equivalent to pitches of arrangements of the magnetic teeth 31 a in the
stator cores 31. A11 the inner ends of the coils 32 are connected together
by the midpoint connection terminals 35a. FIG. 9 is an enlarged view of the
selected part of FIG. 8 encompassed by a dashed circle. Each insulating
member 33 for the magnetic teeth 31 has a second extending portion 33b,
which is extended inwardly in the radial direction. A terminal member 36
having two connecting portions 36a and 36b is attached to the second
extending portion 33b of the insulating member 33. Herein, the second end
32b of the coil 32 is fixed to the second extending portion 33b of the
insulating member 33 via the first connecting portion 36a of the terminal
member 36. In addition, the second connecting portion 36b of the terminal
member 36 fixes the position of the midpoint connection terminal 35a, which
projects outwardly in the radial direction from the outer circumference of
the midpoint busbar 35. Thus, the midpoint busbar 35 mutually connects
together a11 the inner ends 32b of the coils 32. That is, the midpoint
busbar 35 forms a comprehensive midpoint for a11 the coils 32. However, the
aforementioned stator 37 has the following problems. (1) Due to the
prescribed positional relationships established between the external
terminal 30b and the coil terminals 30c, the three collection-distribution
busbars 30   4 cannot mutually share parts thereof. That is, different sets
of parts should be required with respect to different busbars respectively.
The three external terminals 30b of the three collection-distribution
busbars 30 should be preferably arranged in proximity to each other for the
purpose of establishing connections and wiring with the external device. In
addition, it is difficult to use common coil terminals among the three
collection-distribution busbars 30 because the coil terminals 30c are
arranged with prescribed pitches therebetween, which are three times
greater than pitches of arrangements of the magnetic teeth 31. (2) The
midpoint busbar 35 differs from the collection-distribution busbar 30 in
structure. Therefore, it is impossible to provide the common structure
between the midpoint busbar 35 and the collection-distribution busbar 30.
This inevitably increases the number of parts, which require a large amount
of labor in assembly. In particular, the three collection-distribution
busbars 30 resemble each other in shape. Therefore, when they coexist in
one place, it is difficult for the worker to discriminate between them.
This will reduce the workability in assembly. (3) The three
collection-distribution busbars 30 should be electrically insulated from
each other with respect to the coils 32, which are not mutually connected
together. The conventional stator 37 is assembled in such a way that the
collectiondistribution busbars 30 are assembled independently, wherein
insulation processes should be reliably performed with respect to all the
collection-distribution busbars 30 independently. That is, the conventional
stator 37 that requires insulation processes independently on various
components requires numerous steps in the manufacture of each single
component. In order to ensure insulation performance in a stable manner
with respect to each component, it rnay be necessary to form uniform
insulation layers by complicated manufacturing steps such as multilayer   5



coating. This increases the total cost of the product in manufacture.
Disclosure of Invention It is an object of the invention to provide a
collection-distribution ring for a stator of a rotating electric machine,
which provides noticeable improvement in assembly and remarkable reduction
in the cost of manufacture of the product. A collection-distribution ring
of this invention comprises three busbars, each having a circular ring
shape, that are integrally connected together with prescribed distances
therebetween by an insulating resin. Herein, coil connection terminals
project inwardly in a radial direction from the busbars, wherein they are
alternately arranged in relation to the three busbars and are exposed from
the insulating resin. In addition, external terminals project outwardly in
the radial direction from the busbars, wherein they are arranged to adjoin
together at the prescribed position and are exposed from the insulating
resin. A stator for use in a rotating electrical machine comprises the
prescribed number of stator units that are arranged in a circumferential
direction and are assembled together with the aforementioned
collection-distribution ring. Each stator unit comprises a core unit of
stacked magnetic metal sheets and realizing magnetic teeth, an insulating
member, and a coil. The coil is wound about the core unit via the
insulating member. In addition, each stator unit arranges an outer terminal
member that electrically connects a first end of the coil wound about the
magnetic teeth and the coil connection terminal projecting inwardly from
the busbar. Further, each stator unit arranges an inner terminal member
that electrically connects a second end of the coil wound about the
magnetic teeth and a second end of the other adjacent coil wound about the
other adjacent magnetic teeth.   6 Therefore, the second ends of the coils
wound about the magnetic teeth, which are arranged in the circumferential
direction, are mutually connected together, thus realizing functions of a
midpoint busbar. That is, the collection-distribution ring eliminates the
midpoint busbar by merely connecting together the second ends of the coils
by the inner terminal members. In short, the collection-distribution ring
of this invention improves the insulation performance between the busbars
that are reliably insulated from each other by the insulating resin and are
integrally combined together, which contributes to an improvement in
productivity. In addition, it eliminates the midpoint busbar, which is
conventionally required, to reduce the total weight thereof. Brief
Description of Drawings 



FIG. 1 is a front view showing a collection-distribution ring comprising
three busbars and a resin (not shown) in accordance with a first embodiment
of the invention; FIG. 2 is vertical sectional view showing selected parts
of the collection distribution ring whose busbars are held in a rail; FIG.
3 is a front view showing a stator of a rotating electrical machine
equipped with the collection-distribution ring shown in FIG. 1; FIG. 4 is
an enlarged view magnifying a selected area `A' of the stator shown in FIG.
3; FIG. 5 is a front view showing a single stator unit having terminal
members and a coil wound about a stator core of stacked magnetic steel
sheets; FIG. 6 is a front view showing selected parts of a stator of a
rotating electrical machine in accordance with a second embodiment of the
invention;    FIG. 7 is a front view showing a conventional example of a
collectiondistribution busbar for use in a stator of a rotating electrical
machine; 



FIG. 8 is a front view showing a conventional example of a stator of a
rotating electrical machine equipped with a single collection-distribution
busbar shown in FIG. 7; and FIG. 9 is an enlarged view magnifying a
selected area B of the stator shown in FIG. 8. Best Mode for Carrying Out
the Invention This invention will be described in further detail by way of
examples with reference to the accompanying drawings. Now, a stator having
collection-distribution rings will be described in accordance with a first
embodiment of the invention. FIG. 1 shows a collection distribution ring 1
for use in a three-phase rotating electrical machine in accordance with the
first embodiment. The collection-distribution ring 1 comprises three
busbars (or conductive members) 2, 3, and 4, and an insulating resin 5,
wherein each busbar is made by curving or bending a conductive sheet
material having a sheet-band shape into roughly a cylinder-like shape in
curling process (or round bending process). The insulating resin 5 made of
an insulating resin material is formed to wrap and integrally fix together
the three busbars 2, 3, and 4. When the rotating electrical machine is
designed as a motor, the collection distribution ring 1 is used for
distribution of electric power supplied from an external power source (not
shown). When the rotating electrical machine is designed as a generator,
the collection-distribution ring 1 is used for collection of electric power
supplied to an external device (not shown).   8 The busbars 2, 3, and 4
comprise cylinder sections 2a, 3a, and 4a, each having an imperfect
cylinder-like shape, a part of which is cut out in the circumferential
direction, as well as prescribed numbers of coil terminals 2b, 3b, and 4b,
and external terminals 2c, 3c, and 4c. The coil terminals 2b, 3b, and 4b
are sequentially arranged in the circumferential direction with prescribed
distances therebetween, wherein each of them projects inwardly in the
radial direction. The external terminals 2c, 3c, and 4c project outwardly
in the radial direction from prescribed positions of the busbars 2, 3, and
4 respectively, wherein they are arranged to adjoin together in the
circumferential direction. The three busbars 2, 3, and 4 respectively
provide the three cylindrical sections 2a, 3a, and 4a having different
radius dimensions. When the three busbars 2, 3, and 4 are assembled
together in conformity with the same center area, they are arranged
concentrically with prescribed distances therebetween. The distance between
the adjacent coil terminals 2b, 3b, and 4b is three times greater than the
distance between adjacent magnetic teeth 7 of the stator 6, which will be
described later. The coil terminals 2b, 3b, and 4b have different lengths
by which they are extended in the same depth into the hollow area formed in
the three busbars 2, 3, and 4 that are arranged concentrically. That is,
the coil terminals 2b, 3b, and 4b are sequentially reduced in lengths in
such a way that the coil terminal 2b projecting inwardly from the busbar 2
having the largest radius has the longest length, while the other coil
terminals 3b and 4b projecting inwardly from the other busbars 3 and 4
having smaller radiuses are sequentially reduced in lengths. The external
terminals 2c, 3c, and 4c are formed at prescribed positions of the cylinder
sections Za, 3a, and 4a at which when the three busbars 2, 3, and 4 are
arranged to adjoin together with prescribed intervals of distance
therebetween, pitches of arrangements of the coil terminals 2b, 3b, and 4b
become identical to pitches of   



9 arrangements of the magnetic teeth 7, which project inwardly in the
radial direction of the stator 6. The prescribed patterns realizing the
busbars 2, 3, and 4 are pressed out from a single metal thin sheet and are
then formed into cylinder-like shapes by curling processes. Thereafter, by
effecting bending processes, the coil terminals 2b, 3b, and 4b are bent
inwardly in the radial direction, while the external terminals 2c, 3c, and
4c are bent outwardly in the radial direction. As shown in FIG. 1, these
busbars 2, 3, and 4 are arranged to mutually adjoin together in a
concentric manner with prescribed intervals of distance therebetween,
wherein before assembling with a stator (see dashed circles), they are
integrally connected together by a resin 5, thus forming an integral
conduction unit. The three busbars 2, 3, and 4 are fixed together by the
resin 5 in accordance with the following steps: First, these busbars 2, 3,
and 4 are inserted into three channels 8a, 8b, and 8c within an insulating
rail 8 having a circular ring shape as shown in FIG. 2. At this time, the
coil terminals 2b, 3b, and 4b that project inwardly in the radial direction
with respect to the busbars 2, 3, and 4 are arranged with different
distances corresponding to prescribed angles realizing pitches of
arrangements of the magnetic teeth 7. Thus, the coil terminals 2b, 3b, and
4b are alternately arranged with prescribed pitches therebetween, which
match the pitches of arrangements of the magnetic teeth 7, so that they
project inwardly in the radial direction with respect to the busbars 2, 3,
and 4 respectively. In addition, the external terminals 2c, 3c, and 4c are
arranged to mutually adjoin together with prescribed distances therebetween
with respect to the busbars 2, 3, and 4 respectively. The aforementioned
rail 8 is made of insulating materials. In order to secure   10 stable
insulation performance, sufficiently high side walls are arranged to secure
wayside distances between the busbars 2, 3, and 4, which are clearly
partitioned from each other. Under the condition where the busbars 2, 3,
and 4 are respectively held in the channels 8a, 8b, and 8c of the rail 8,
an insulating resin that is melted and stored in a cavity of a metal mold
(not shown) is injected into the rail 8 and is then hardened, thus forming
the resin 5 integrally fixing together the three busbars 2, 3, and 4 with
different distances. Thus, it is possible to reliably produce one unit of
the collection-distribution ring 1 in which the three busbars 2, 3, and 4
are integrally fixed together by the resin 5. In the
collection-distribution ring 1, the three busbars 2, 3, and 4 are
integrally fixed together inside of the resin 5 having a circular ring
shape in such a way that they are mutually and electrically insulated from
each other by the insulating rail 8 and the insulating resin. With respect
to the busbars 2, 3, and 4, the coil terminals Zb, 3b, and 4b are exposed
from the surface of the resin S and project inwardly in the radial
direction, while the external terminals 2c, 3c, and 4c are exposed from the
surface of the resin 5 and project outwardly in the radial direction. The
collection-distribution ring 1 of the present embodiment greatly differs
from the conventional busbar 30 having a ring sheet shape shown in FIG. 7
because the busbars 2, 3, and 4 can be produced from the conduction sheet
material (normally, copper sheet) having a band sheet like shape by curling
processes. Therefore, the yield in the manufacture using the `expensive'
material is improved to realize a remarkable reduction in the manufacturing
cost. 



In addition, it is not required to form each busbar into a perfect
cylinder-like shape. In other words, the cylinder sections 2a, 3a, and 4a
are not required to realize numerous pitches that are substantially three
times greater than the pitches of   11 arrangements of the magnetic teeth
7. In this point, the present embodiment can noticeably conserve materials
for use in manufacture. When the busbars 2, 3, and 4 are each formed in an
imperfect cylinder-like shape, they may be slightly reduced in strengths.
To compensate for such a small weakness, the collection-distribution ring 1
is designed in such a way that the busbars 2, 3, and 4 are reliably
supported by the rail 8 and are integrally fixed together by being
encapsulated into the resin 5. Hence, the busbars 2, 3, and 4 will not be
deformed. Since the three busbars 2, 3, and 4 are integrally fixed together
by the resin 5, the collection-distribution ring 1 of the present
embodiment can improve the workability in assembling of the stator 6. In
the conventional method, three busbars 30 are separated from each other and
are independently assembled together with the stator, wherein a worker is
required to make distinctions between the three types of busbars 30 having
similar shapes. In contrast, the collection-distribution ring 1 of the
present embodiment allows a worker to easily install the three busbars 2,
3, and 4 in the stator 6. In addition, the present embodiment ensures
electrical insulation in a stable manner between the three busbars 2, 3,
and 4 in the collection-distribution ring 1. The conventional method uses
the three busbars 30 that are separated from each other and are
independently subjected to insulation processes, which are troublesome and
are relatively expensive. In contrast, the present embodiment can establish
substantially insulated conditions between the busbars 2, 3, and 4 by the
insulating rail 8, wherein these busbars are integrally fixed together by
the insulating resin 5, thus creating reliably insulated conditions
therebetween. Thus, it is possible to guarantee the insulation performance
in a stable manner, which brings a noticeable reduction in the
manufacturing cost.   12 Next, a description will be given with respect to
a stator 6 of a rotating electrical machine equipped with the
collection-distribution ring 1 in accordance with the present embodiment.
FIG. 3 shows the overall mechanical construction of the stator 6 equipped
with the collection-distribution ring 1, wherein the prescribed number of
stator units 9 are arranged to adjoin together in the circumferential
direction. That is, the stator 6 is basically similar to the foregoing
stator 37 because both of them have a similar circular ring shape. FIG. 5
shows an enlarged view of the stator unit 9, which comprises a core unit
10, an insulating member 11, and a coil 12. The core unit 10 forms a
builtup iron core having stacked (or laminated) `roughly T-shaped' magnetic
steel sheets, which comprise back yokes in the outer circumferential side
and magnetic teeth 15 projecting in the inner circumferential side. By
arranging the prescribed number of core units 10 in the circumferential
direction, it is possible to assemble a stator core 13 having a circular
ring shape. Similarly, each stator unit 9 is made by stacking (or
laminating) the prescribed number of magnetic steel sheets 14, around which
a coil 12 is wound via an insulating member 11 in the outer circumferential
side of the core unit 10 constructing the magnetic teeth 15. Therefore, the
stator unit 9 of the present embodiment is basically similar to the
conventional one. 



Of course, the stator 6 of the present embodiment clearly differs from the
conventional stator 37 with respect to the following points: (a) The stator
6 uses the collection-distribution ring 1 that integrally fixes together
the aforementioned three busbars 2, 3, and 4 by the resin 5. (b) The stator
6 does not use the midpoint busbar 35, which is used in the conventional
stator 37.   13 With respect to the insulating member 11 that is arranged
in one terminal end of the accumulated magnetic steel sheets 14, there are
provided a pair of terminal members 16 and 17, which are connected with
opposite ends of the coil 12 respectively. Specifically, the terminal
member 16 is arranged in the outer circumferential side of the stator core
13 and is fixed to the insulating member 11 by a fixing element 16c, while
the terminal member 17 is arranged in the inner circumferential side of the
stator core 13 and is fixed to the insulating member by a fixing element
17c. The terminal member 16 has a pair of forked connecting portions 16a
and 16b, between which a conductor is sandwiched. Similarly, the terminal
member 17 has a pair of forked connecting portions 17a and 17b, between
which a conductor is sandwiched. With respect to the `outer' terminal
member 16, a first end 12a (or a collection-distribution terminal) of the
coil wound about the magnetic teeth 15 is extended in one terminal end of
the stacked magnetic steel sheets 14 constructing the magnetic teeth 15 and
is held by the connecting portion 16a. Thus, it is electrically connected
with the terminal member 16 by an arbitrary connection method such as
pressed or melted bonding, and fusing. When the collection-distribution
ring 1 is arranged in the outer circumferential side of one terminal ends
of the magnetic teeth 15 (see dashed circles in FIG. 3), the coil
connection terminals 2b, 3b, and 4b that project inwardly in the radial
direction from the collection-distribution ring 1 are respectively held by
the other connecting portions 16b of the `outer' terminal members 16 that
are arranged in the circumferential direction. Herein, the terminal members
16 having the same shape are arranged in the same positional relationships
with the stator unit 9. As described above, it is possible to
simultaneously insert all the coil   14 



connection terminals 2b, 3b, and 4b, which project inwardly from the
collectiondistribution ring 1 and are arranged in the circumferential
direction with prescribed intervals of distance therebetween, into the
connecting portions 16b of the terminal members 16 that are arranged in the
circumferential direction. Herein, by electrically connecting together the
coil connection terminals 2b, 3b, and 4b with the connecting portions 16b
of the terminal members 16, it is possible to reliably and independently
connect together the coils 12 wound about three magnetic teeth 15 with the
three busbars 2, 3, and 4. It is preferable to coat proximate areas between
the coil connection terminals 2b, 3b, and 4b, and the connecting portions
16b of the terminal members 16 with insulating resins such as silicone
resins. Thus, it is possible to increase the waterproof ability of the
stator 6. The `inner' terminal members 17 have similar structures of the
aforementioned `outer' terminal members 16. The second end 12b of the coil
12 wound about the magnetic teeth 15 of the stator unit 9 is further
extended to form a roughly U-shaped midpoint terminal portion 12c, which is
extended toward one terminal end of the other magnetic teeth of the
adjacent stator unit. As shown in FIG. 5, an intermediate portion 12e of
the U-shaped midpoint terminal portion 12c continuously extending from the
second end 12b of the coil 12 wound about the magnetic teeth 15 is held by
the first connecting portion 17a of the inner terminal member 17. As shown
in FIG. 4, the second connecting portion 17b of the inner terminal member
17 holds a tip end portion 12d of the midpoint terminal portion 12c that is
extended from the `adjacent' other stator unit 9. Specifically, the stator
6 of the present embodiment differs from the   15 conventional stator 37
connected with a single midpoint busbar 35 (see FIG. 8) in the following
points: (a) The inner terminal member 17 having a pair of forked connecting
portions 17a and 17b is arranged in the inner circumferential side of the
stator core 13 in stacked Tshaped magnetic steel sheets realizing the
magnetic teeth 15, wherein the first connecting portion 17a holds the
intermediate portion 12e of the U-shaped midpoint terminal portion 12c
extending from the second end 12b of the coil 12 wound about the magnetic
teeth 15, so that the tip end portion 12d of the midpoint terminal portion
12c would be connected with the coil wound about the other magnetic teeth
of the other `rightside' stator unit. (b) The second connecting portion 17b
of the inner terminal member 17 holds the tip end portion of the midpoint
terminal portion extending from the second end of the coil wound about the
other magnetic teeth of the other `leftside' stator unit. Therefore, the
present embodiment can eliminate the midpoint busbar 35 because of the
aforementioned `unique' construction of the stator unit 9 having the
terminal members 16 and 17. This indicates that the stator 6 of the present
embodiment may reduce the weight substantially equivalent to the weight of
the midpoint busbar 35 compared with the conventional stator 37. Thus, it
is possible to noticeably reduce the cost for manufacturing the stator 6
compared with the cost required for manufacturing the conventional stator
37. Next, a description will be given with respect to a stator 20 in
accordance with the second embodiment of the invention with reference to
FIG. 6, wherein parts identical to those shown in Figures 3 to 5 for use in
the first embodiment are designated by the same reference numerals; hence,
the description thereof will be omitted as necessary.  



16 The stator 20 of the second embodiment (see FIG. 6) differs from the
stator 6 of the first embodiment in the following points: (a) Stator units
21 are mutually interconnected together in such a way that they can be
adequately folded. (b) Each stator unit 21 differs from each stator unit 9
in the shape of the midpoint terminal portion. (c) Similar to the stator
unit 9, the stator unit 21 has arranged an outer terminal member 16 in the
outer circumferential side thereof in connection with the insulating member
11. In contrast to the stator unit 9, the stator unit 21 arranges a
`specially-designed' inner terminal member 22 in the inner circumferential
side thereof in connection with the insulating member 11. The stator 20 of
the second embodiment comprises the stator units 21 whose core units 24 are
mutually connected together by means of hinges 23 each having a square
shape. That is, the stator units 21 are formed by coating the
`cylindricallyshaped' insulating members 11 with resins and the like; then,
the coils 12 are wound about the insulting members 11. FIG. 6 shows two
states with respect to interconnections between adjacently arranged stator
units 21. At first, the adjacent stator units 21 may be mutually separated
from each other but are interconnected together by means of the hinge 23,
which is shown in the leftside area of FIG. 6. Then, the stator units 21
are moved in the circumferential direction while folded, so that the
adjacent stator units 21 are mutually brought into contact with each other,
which is shown in the rightside area of FIG. 6. Thus, it is possible to
arrange a11 the stator units 21 mutually interconnected together by the
hinges 23, thus completely forming a stator 20 having a circular ring
shape. Similar to the stator 6 of the first embodiment, the first end 12a
of the coil 12 is held by the outer terminal member 16.   



17 In addition, the second end ( 12b) of the coil 12 wound about the stator
core ( 13 ) having the magnetic teeth 15 is extended horizontally towards
one terminal end of the other magnetic teeth of the other stator core
arranged in the right side. That is, the midpoint terminal portion 12b
extending from the second end ( 12b) of the coil 12 is formed roughly in an
L-shape and is further extended rightwards in FIG. 6. The inner terminal
member 22 has a pair of connecting portions 22a and 22b. The first
connecting portion 22a holds the intermediate portion 12e of the `L-shaped'
midpoint terminal portion 12b extending from the second end ( 12b) of the
coil 12 wound about the stator unit 21, while the second connecting portion
22b holds the tip end portion 12d of the midpoint terminal portion 12b of
the coil 12 that is extended from and wound about the leftward adjacent
stator unit 21. In the terminal member 22, the second connecting portion
22b is separated from the first connecting portion 22a and is accompanied
with a guide portion 22c for guiding the tip end portion 12d of the
midpoint terminal portion 12b extended from the leftside therefor. The
function of the first connecting portion 22a of the terminal member 22 may
be similar to that of the first connecting portion 17a of the terminal
member 17 arranged for the stator unit 9 of the stator 6 of the first
embodiment. In contrast, the second connecting portion 22b is arranged to
be directed substantially perpendicular to the first connecting portion
22a. In addition, the guide portion 22c is opened and arranged to conform
with the input side of the second connecting portion 22b. FIG. 6 shows an
example of the guide portion 22c whose opening width is gradually decreased
towards the input side of the second connecting portion 22b. In other
words, the guide portion 22c has a wide opening portion 22d that is
directed towards the other stator unit 21 arranged in the leftside. As
described above, the stator 20 of the second embodiment is formed and   18
formed by the following steps: (a) The magnetic teeth 15 are covered with
the insulating member 11, about which the coil 12 is wound. The stator
units 21 are assembled together and folded via the hinges 23, so that the
stator 20 having a circular ring shape is completely formed by
interconnecting together the stator units 21 in the circumferential
direction. (b) In the above, the stator units 21 are assembled together in
such a way that the tip end 12d of the midpoint terminal portion 12b of the
coil 12 extended from the inner circumferential side of one stator unit 21
is inserted into the opening 22d of the guide portion 22c of the other
`adjacent' stator unit 21; then, the stator units 21 are moved in the
circumferential direction. Thus, the adjacent stator units 21 are reliably
combined together in such a way that the tip end 12d of the midpoint
terminal portion 12b of the coil 12 extended from one stator unit 21 is
guided by interior walls of the guide portion 22c and is held in the second
connecting portion 22b of the inner terminal member 22 arranged in the
inner circumferential side of the other `adjacent' stator unit 21. (c)
After the adjacent stator units 21 are brought into contact with each
other, the tip end 12d of the midpoint terminal portion 12b of the coil 12
of one stator unit 21 is firmly connected together with the second
connecting portion 22b of the inner terminal member 22 of the other
adjacent stator unit 21 by an appropriate connection method such as pressed
or melted bonding, and fusing. Thus, it is possible to electrically connect
the midpoint terminal portion 12b and its proximate area of the coil 12 of
one stator unit 21 with the midpoint terminal portion 12b and its proximate
area of the coil 12 of the other adjacent stator unit 21. By performing the
aforementioned operation with respect to a11 the stator units 21 arranged
in the circumferential direction, it is possible to construct the stator 20



19 having a circular ring shape in such a way that a11 the midpoint
terminal portions 12b are connected together among the stator units 21. (d)
In the above, the guide portion 22c of the inner terminal member 22 of one
stator unit 21 guides the tip end 12d of the midpoint terminal portion 12b,
which is certainly inserted into and held in the second connecting portion
22b of the inner terminal member 22 of the other adjacent stator unit 21.
This greatly helps a worker to perform the connection operation with
respect to the stator units 21 when assembling the stator 20. The
embodiments of this invention are described with respect to the stators 6
and 20 each for use in a rotating electrical machine, in which a rotor (not
shown) is arranged oppositely with a prescribed gap in relation to the
magnetic teeth 15 projecting inwardly in the radial direction. Of course,
this invention is not necessarily limited to these embodiments. Therefore,
this invention can be easily applied to the other type of the rotating
electrical machine in which a hollow rotor having a cylinder-like shape
(not shown) is arranged externally of the stator whose magnetic teeth 15
project outwardly in the radial direction. As described heretofore, this
invention has a variety of effects and technical features, which will be
described below. ( 1 ) Since the collection-distribution ring of this
invention fixes together multiple busbars adjoining together with
prescribed distances therebetween by an insulating resin, it is possible to
remarkably improve the workability in assembling the
collection-distribution ring together with stator units arranged in the
circumferential direction. Therefore, this invention does not require some
of the assembling processes of the conventional stator in which a worker is
required to make distinctions between similar busbars (or conduction
members) and is also  



20 required to assemble them together independently. Therefore, this
invention contributes to a noticeable reduction of the time required for
the assembly of a stator. In addition, it is possible to reliably avoid
occurrence of errors in assembly. (2) Multiple busbars (or conduction
members) are integrally combined together by the insulating resin, which
allows reliable insulation processes simultaneously with respect to
multiple busbars. Therefore, it is possible to improve the reliability in
manufacture of products of stators. In addition, it is possible to
remarkably reduce the cost for manufacturing products of stators. (3) Coil
connection terminals are exposed from the surface of the resin and project
from the inner circumferential side of the collection-distribution ring
with prescribed pitches therebetween, which match pitches of arrangements
of magnetic teeth. Herein, by merely adjusting the magnetic teeth and coil
connection terminals in positions only at a certain location, it is
possible to establish prescribed positional relationships between them
along the inner circumferential side of the stator. This guarantees
easy-to-handle assembly in manufacture of the stator. (4) In the
collection-distribution ring, the busbars are adequately connected with
coils wound about magnetic teeth of stator units, which are arranged to
adjoin together in the circumferential direction. This guarantees the
proper collection and distribution of electricity with respect to the
coils, which are reliably insulated from each other. Thus, it is possible
to produce a rotating electrical machine having a relatively high
reliability at a relatively low cost. (5) This invention eliminates the
necessity of arranging a midpoint busbar in the collection-distribution
ring, which in turn contributes to a reduction of the total weight of a
rotating electrical machine such as a motor. Hence, it is possible to   21
produce a motor at a relatively low cost because the
collection-distribution ring of this invention does not require the process
of producing the midpoint busbar and reduces the total cost of manufacture.
(6) The stator comprises stator units having terminal members and
insulating members, wherein the adjacent stator units are combined together
in such a way that a coil end extending from one stator unit is connected
with a midpoint terminal portion of the other adjacent stator unit by the
terminal member and is fixed to the insulating member. This reliably
reinforces the connection between the adjacent stator units assembled
together in the circumferential direction of the stator. Hence, it is
possible to maintain connections between stator units of the stator in
integrity. Therefore, it is possible to produce a rotating electrical
machine having a relatively high reliability. (7) The inner terminal
members of the stator units provide guide portions, by which the coil end
extending from one stator unit is reliably and easily inserted into the
terminal member of the other adjacent stator unit. Because of the provision
of the guide portions, it is possible to guarantee simple and highly
efficient operations in assembling together the stator units. Thus, it is
possible to improve the productivity in manufacturing stators. 



As this invention may be embodied in several forms without departing from
the spirit or essential characteristics thereof, the present embodiments
are therefore illustrative and not restrictive, since the scope of the
invention is defined by the appended claims rather than by the description
preceding them, and all changes that fall within metes and bounds of the
claims, or equivalents of such metes and bounds are therefore intended to
be embraced by the claims.   22 CLAIMS 1. A collection-distribution ring
for a rotating electrical machine that performs collection and distribution
of electricity between an external device and coils (12) that are wound
about a plurality of magnetic teeth (15), which are arranged in a
circumferential direction with prescribed distances therebetween with
respect to a stator (6) having a circular ring shape, said
collection-distribution ring comprising: a plurality of conduction members
(2, 3, 4), which are integrally connected with prescribed distances
therebetween by an insulating resin (5) before being assembled with the
stator, thus forming an integral conduction unit, wherein each of the
conduction members of the integral conduction unit comprises a plurality of
coil connection terminals (2b, 3b, 4b) and an external terminal (2c, 3c,
4c), a11 of which are exposed from surfaces of the insulating resin
enclosing the conduction members. 2. A collection-distribution ring
according to claim 1, wherein each of the conduction members is formed by
bending a conductive steel sheet having a bandsheet like shape into roughly
a cylinder-like shape in such a way that the plurality of conduction
members have different radiuses in curvature respectively. 3. A
collection-distribution ring according to claim 1 or 2, wherein the
plurality of coil connection terminals are exposed from the insulating
resin and are alternately arranged in the circumferential direction of the
stator with prescribed pitches therebetween, which match pitches of
arrangements of the magnetic teeth.   



23 4. A stator for a rotating electrical machine, comprising: a
collection-distribution ring as defined in any one of claims 1 to 3; a
stator core ( 13 ) having a plurality of magnetic teeth ( 15) that are
arranged in a circumferential direction with prescribed distances
therebetween and project in a radial direction; and a plurality of coils (
12) that are wound about the magnetic teeth of the stator core via
insulating members ( 11 ), wherein each of the coils is extended to provide
a terminal end ( 12b, 12c, 12d) towards one terminal portion of the stator
core, wherein the terminal end of each coil is connected with the coil
connection terminal of the conduction member. 5. The stator for a rotating
electrical machine according to claim 4, wherein the coils wound about the
magnetic teeth are respectively extended to provide midpoint terminal
portions ( 12b), which are mutually connected together between the coils
adjoining together. 6. The stator for a rotating electrical machine
according to claim 5, wherein the insulating members are respectively
equipped with terminal members ( 17) that provide electrical connections
between intermediate portions ( 12e) and tip end portions ( 12d) of the
midpoint terminal portions of the coils adjoining together. 7. The stator
for a rotating electrical machine according to claim 6, wherein the
terminal members have guide portions (22c) for guiding the terminal end
portions of the coils adjacently arranged therefor.  



24 8. A stator for a rotating electrical machine, comprising: a
collection-distribution ring ( 1 ) comprising a plurality of busbars (2, 3,
4), each having a circular ring shape, that are integrally connected
together with prescribed distances therebetween by an insulating resin (S),
wherein coil connection terminals (2b, 3b, 4b) project inwardly in a radial
direction and are alternately arranged in relation to the plurality of
busbars, and external terminals (2c, 3c, 4c) project outwardly in the
radial direction from the plurality of busbars respectively and are
arranged to adjoin together, and wherein the coil connection terminals and
the external terminals are a11 exposed from surfaces of the insulating
resin; and a plurality of stator units (9) that are arranged in a
circumferential direction and are assembled together with the
collection-distribution ring, wherein each stator unit comprises a core
unit (10) of stacked magnetic metal sheets and realizing magnetic teeth (
15), an insulating member ( 11 ), and a coil ( 12), which is wound about
the core unit via the insulating member, and wherein each stator unit
arranges an outer terminal member (16) that electrically connect a first
end ( 12a) of the coil wound about the magnetic teeth and the coil
connection terminal projecting inwardly from the busbar, and each stator
unit arranges an inner terminal member ( 17) that electrically connects a
second end ( 12b) of the coil wound about the magnetic teeth and a second
end of the other adjacent coil wound about the other adjacent magnetic
teeth. 9. The stator for a rotating electrical machine according to claim
8, wherein each stator unit arranges an inner terminal member (22) that
electrically connects a second end ( 12b) of the coil wound about the
magnetic teeth and a second end of the other adjacent coil that is wound
about the other adjacent magnetic teeth and are guided by a   25 guide
portion (22c). 
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