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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a dynamoe-
lectric machine such as an automotive alternator, for ex-
ample, and particularly to a brush assembly construc-
tion for a dynamoelectric machine and a method for
mounting a brush assembly to a brush holder enabling
improved mounting of the brush assembly.

2. Description of the Related Art

[0002] Generally, a brush holding apparatus in a dy-
namoelectric machine such as an automotive alternator,
for example, is mounted internally in a tightly-closed
case, making it is necessary to dismantle the case dur-
ing brush replacement, thereby making workability ex-
tremely poor.
[0003] Thus, an automotive alternator in which an
opening is disposed in a portion of the case facing the
brush holding apparatus, enabling the brushes to be
changed through the opening, has been proposed in
Japanese Patent Laid-Open No. SHO 51-66409 (Ga-
zette), etc., for example.
[0004] Figures 27 and 28 are a partial longitudinal
section and a plan, respectively, showing a vicinity of
the brush holding apparatus of the conventional auto-
motive alternator described in Japanese Patent Laid-
Open No. SHO 51-66409, for example, and Figure 29
is a perspective showing a brush assembly used in the
brush holding apparatus shown in Figures 27 and 28.
[0005] In Figures 27 to 29, a rotor 81 is fixed to a shaft
82 rotatably supported in a front bracket (not shown) and
a rear bracket 84a by means of bearings 83, being dis-
posed inside a case 84 composed of the front bracket
and the rear bracket 84a. Slip rings 85 are mounted to
a rear-end end portion of the shaft 82.
[0006] A stator 86 is constituted by: a cylindrical stator
core 87; and a stator winding 88 installed in the stator
core 87, first and second end portions of the stator core
87 being held between the front bracket and the rear
bracket 84a, the stator 86 being disposed so as to sur-
round the rotor 81.
[0007] A brush holding apparatus 89 is constituted by:
a brush body portion 90 through which a pair of brush-
housing angular apertures 90a are disposed; and a pair
of brush assemblies 95 in each of which a brush 91, a
pigtail 92, a brush spring 93, and a brush terminal 94
are assembled integrally. This brush holding apparatus
89 is mounted to the rear bracket 84a by securely fas-
tening the brush body portion 90 to an inner wall surface
of an end portion of the rear bracket 84a by means of a
bracket screw 96, inserting the brushes 91 of each of
the brush assemblies 95 into the brush-housing angular
apertures 90a, and securely fastening the brush termi-

nals 94 to the brush body portion 90 by means of termi-
nal screws 97. Thus, the brushes 91 are forced into con-
tact with the slip rings 85 by the brush springs 93.
[0008] In addition, an opening 98 for brush replace-
ment is disposed through a portion of a side wall of the
rear bracket 84a facing the brush body portion 90. A cov-
er 99 is securely fastened to an outer circumferential
surface of the side wall of the rear bracket 84a by means
of cover screws 100 so as to cover the opening 98.
[0009] A brush replacement operation for the conven-
tional automotive alternator constructed in this manner
will now be explained.
[0010] First, the cover 99 is removed by removing the
cover screws 100. Then, the terminal screws 97 are re-
moved and the brush assemblies 95 are pulled out
through the opening 98. Next, the brushes 91 of new
brush assemblies 95 are inserted into the brush-housing
angular apertures 90a, and the brush terminals 94 are
pressed toward the slip rings 85 until the brush terminals
94 are placed in contact with mounting terminals 90b on
the brush body portion 90. At this time, the brush springs
93 are compressed, and the pigtails 92 are housed in-
side the brush springs 93 in a flexed state and become
entangled. Then, the brush terminals 94 are securely
fastened to the mounting terminals 90b of the brush
body portion 90 by means of the terminal screws 97
while pressing the brush springs 93. In addition, the cov-
er 99 is placed over the opening 98 and securely fas-
tened to the rear bracket 84a by means of the cover
screws 100, completing replacement of the brushes 91.
[0011] In the conventional automotive alternator, the
brush assemblies 95 are each assembled by passing a
pigtail 92 having a first end joined to a brush 91 through
a brush spring 93 formed into a coil shape and joining
a second end of the pigtail 92 to a brush terminal 94 with
the brush spring 93 in a compressed state. Thus, be-
cause the brush springs 93 are not restricted at all rel-
ative to a direction of bending, the flexed portions of the
pigtails 92 may be pinched by the brush springs 93 or
may apply bending stress to the brush springs 93 during
the process of pressing the brush terminals 94 after in-
serting the brushes 91 into the brush-housing angular
apertures 90a, giving rise to bending of the brush
springs 93. In addition, because there are no members
to guide the brush springs 93 as they are being com-
pressed, if the balance of the pressure acting on the
brush springs 93 becomes uneven, the brush springs
93 may become bent.
[0012] Consequently, because portions of the brush
springs 93 projecting out of the brush-housing angular
apertures 90a bend and flop over in the process of
pressing the brush terminals 94, one problem has been
that workability when mounting the brush assemblies 95
to the brush body portion 90 has been poor.

SUMMARY OF THE INVENTION

[0013] The present invention aims to solve the above
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problems and an object of the present invention is to
provide a dynamoelectric machine enabling workability
in mounting a brush assembly to a brush holder to be
improved by disposing inside a brush spring a guide
member for guiding compression of the brush spring
and for internally housing a flexed portion of a pigtail
arising during a process of compressing the brush
spring to suppress flopping over of the brush spring dur-
ing mounting of the brush assembly and pinching of the
flexed portion of the pigtail in the brush spring.
[0014] Another object of the present invention is to
provide a method for mounting a brush assembly to a
brush holder enabling mounting workability to be im-
proved by maintaining a brush spring in a compressed
state having a predetermined length while inserting a
brush into a brush insertion aperture of the brush holder
to prevent flopping over of the brush spring during
mounting of the brush assembly to the brush holder.
[0015] Yet another object of the present invention is
to provide a method for mounting a brush assembly to
a brush holder enabling mounting workability to be im-
proved by using a guide member as a guide with a brush
of the brush assembly inserted into a brush insertion ap-
erture of the brush holder while compressing a brush
spring to prevent flopping over of the brush spring during
mounting of the brush assembly to the brush holder.
[0016] In order to achieve the above object, according
to one aspect of the invention, there is provided a dy-
namoelectric machine including a case; a shaft, first and
second ends of the shaft being rotatably supported in
the case; a rotor fixed to the shaft and rotatably disposed
inside the case; a slip ring fixed to the shaft; a stator
fixed to the case so as to surround the rotor; a brush
holder; a brush assembly mounted to the brush holder;
an opening portion formed in a portion of the case facing
the cover; and a cap for covering the opening portion.
A brush insertion aperture is disposed through the brush
holder, a holder terminal is disposed on an opening edge
portion of the brush insertion aperture, and a cover is
mounted to a head portion of the brush holder. The
brush holder is disposed inside the case such that an
aperture direction of the brush insertion aperture is per-
pendicular to an axial direction of the shaft. The brush
assembly is constructed such that a brush and a brush
terminal are linked by means of a pigtail, a brush spring
is disposed under compression between the brush and
the brush terminal, and a guide member for guiding ex-
pansion and compression of the brush spring is dis-
posed inside the brush spring. The brush is housed in-
side the brush insertion aperture, the brush terminal be-
ing fixed to the holder terminal, and the brush is placed
in contact with the slip ring by a force from the brush
spring.
[0017] Therefore, provided is the dynamoelectric ma-
chine enabling workability in mounting the brush assem-
bly to the brush holder to be improved by suppressing
flopping over of the brush spring and pinching of a flexed
portion of the pigtail in the brush spring during mounting

of the brush assembly.
[0018] According to another aspect of the present in-
vention, there is provided a method for mounting a brush
assembly to a brush holder mounted to a dynamoelec-
tric machine. The method includes the steps of placing
said brush spring in a compressed state having a pre-
determined length by shortening a distance between
said brush and said brush terminal; inserting said brush
into a brush insertion aperture of said brush holder while
maintaining said brush spring in said compressed state
having a predetermined length; and fixing said brush ter-
minal to a holder terminal of said brush holder then re-
leasing said brush spring from said compressed state
having a predetermined length.
[0019] Therefore, provided is the method for mount-
ing a brush assembly to a brush holder enabling mount-
ing workability to be improved by preventing flopping
over of the brush spring during mounting of the brush
assembly to the brush holder.
[0020] According to yet another aspect of the present
invention, there is provided a method for mounting a
brush assembly to a brush holder mounted to a dynamo-
electric machine. The method includes the steps of in-
serting a guide member between said pigtail and said
brush spring of said brush assembly with said pigtail dis-
posed under tension; inserting said brush into a brush
insertion aperture of said brush holder; and pressing
said brush terminal using said guide member as a guide,
placing said brush terminal in contact with a holder ter-
minal of said brush holder, and then fixing said brush
terminal to said holder terminal of said brush holder.
[0021] Therefore, provided is the method for mount-
ing a brush assembly to a brush holder enabling mount-
ing workability to be improved by preventing flopping
over of the brush spring during mounting of the brush
assembly to the brush holder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Figure 1 is a longitudinal section showing an auto-
motive alternator according to Embodiment 1 of the
present invention;
Figure 2 is a partially cut away end elevation show-
ing a rear bracket end of an interior portion of the
automotive alternator according to Embodiment 1
of the present invention;
Figure 3 is a plan showing a brush holding appara-
tus used in the automotive alternator according to
Embodiment 1 of the present invention with a cover
removed;
Figure 4 is a plan showing the brush holding appa-
ratus used in the automotive alternator according to
Embodiment 1 of the present invention;
Figure 5 is a partially cut away front elevation show-
ing the brush holding apparatus used in the auto-
motive alternator according to Embodiment 1 of the
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present invention;
Figure 6 is a front elevation showing a brush assem-
bly of the brush holding apparatus used in the au-
tomotive alternator according to Embodiment 1 of
the present invention;
Figure 7 is a partially cut away side elevation show-
ing the brush assembly of the brush holding appa-
ratus used in the automotive alternator according to
Embodiment 1 of the present invention before in-
sertion;
Figure 8 is a partially cut away side elevation show-
ing the brush assembly of the brush holding appa-
ratus used in the automotive alternator according to
Embodiment 1 of the present invention after inser-
tion;
Figure 9 is a cross section showing a guide mount-
ed to the brush assembly used in the automotive
alternator according to Embodiment 1 of the
present invention;
Figure 10 is a plan showing a cap used in the auto-
motive alternator according to Embodiment 1 of the
present invention; .
Figure 11 is a side elevation of the cap shown in
Figure 10 viewed from direction A;
Figure 12 is a side elevation of the cap shown in
Figure 10 viewed from direction B;
Figure 13 is a perspective showing the rear bracket
of the automotive alternator according to Embodi-
ment 1 of the present invention with the cap mount-
ed;
Figure 14 is a perspective showing the rear bracket
of the automotive alternator according to Embodi-
ment 1 of the present invention with the cap re-
moved;
Figure 15 is a diagram explaining a flopped-over
state of the brush spring during mounting of the
brush assembly;
Figure 16A is a cross section explaining a construc-
tion of a guide used in a brush assembly of an au-
tomotive alternator according to Embodiment 2 of
the present invention;
Figure 16B is a front elevation explaining the con-
struction of the guide used in the brush assembly
of the automotive alternator according to Embodi-
ment 2 of the present invention;
Figure 17A is a diagram explaining a construction
of a brush assembly in an automotive alternator ac-
cording to Embodiment 3 of the present invention;
Figure 17B is a diagram explaining the construction
of the brush assembly in the automotive alternator
according to Embodiment 3 of the present inven-
tion;
Figure 18 is a cross section showing a guide used
in the brush assembly in the automotive alternator
according to Embodiment 3 of the present inven-
tion;
Figure 19A is a diagram explaining a construction
of a brush assembly in an automotive alternator ac-

cording to Embodiment 4 of the present invention;
Figure 19B is a diagram explaining the construction
of the brush assembly in the automotive alternator
according to Embodiment 4 of the present inven-
tion;
Figure 20 is a cross section showing a guide used
in the brush assembly in the automotive alternator
according to Embodiment 4 of the present inven-
tion;
Figure 21A is a diagram explaining a construction
of a brush assembly in an automotive alternator ac-
cording to Embodiment 5 of the present invention;
Figure 21B is a diagram explaining the construction
of the brush assembly in the automotive alternator
according to Embodiment 5 of the present inven-
tion;
Figure 22 is a cross section showing a guide used
in the brush assembly in the automotive alternator
according to Embodiment 5 of the present inven-
tion;
Figure 23A is a diagram explaining a method for
mounting a brush assembly in an automotive alter-
nator according to Embodiment 6 of the present in-
vention;
Figure 23B is a diagram explaining the method for
mounting the brush assembly in the automotive al-
ternator according to Embodiment 6 of the present
invention;
Figure 24 is a cross section showing a guide used
in the brush assembly in the automotive alternator
according to Embodiment 6 of the present inven-
tion;
Figure 25A is a diagram explaining a method for
mounting a brush assembly in an automotive alter-
nator according to Embodiment 7 of the present in-
vention;
Figure 25B is a diagram explaining the method for
mounting the brush assembly in the automotive al-
ternator according to Embodiment 7 of the present
invention;
Figure 26A is a diagram explaining a method for
mounting a brush assembly in an automotive alter-
nator according to Embodiment 8 of the present in-
vention;
Figure 26B is a diagram explaining the method for
mounting the brush assembly in the automotive al-
ternator according to Embodiment 8 of the present
invention;
Figure 27 is a partial longitudinal section showing a
vicinity of a brush holding apparatus of a conven-
tional automotive alternator;
Figure 28 is a plan showing the vicinity of the brush
holding apparatus of the conventional automotive
alternator; and
Figure 29 is a perspective showing a brush assem-
bly used in the conventional brush holding appara-
tus.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0024] Figure 1 is a longitudinal section showing an
automotive alternator according to Embodiment 1 of the
present invention, Figure 2 is a partially cut away end
elevation showing a rear bracket end of an interior por-
tion of the automotive alternator according to Embodi-
ment 1 of the present invention, Figure 3 is a plan show-
ing a brush holding apparatus used in the automotive
alternator according to Embodiment 1 of the present in-
vention with a cover removed, Figure 4 is a plan showing
the brush holding apparatus used in the automotive al-
ternator according to Embodiment 1 of the present in-
vention, Figure 5 is a partially cut away front elevation
showing the brush holding apparatus used in the auto-
motive alternator according to Embodiment 1 of the
present invention, Figure 6 is a front elevation showing
a brush assembly of the brush holding apparatus used
in the automotive alternator according to Embodiment
1 of the present invention, Figure 7 is a partially cut away
side elevation showing the brush assembly of the brush
holding apparatus used in the automotive alternator ac-
cording to Embodiment 1 of the present invention before
insertion, Figure 8 is a partially cut away side elevation
showing the brush assembly of the brush holding appa-
ratus used in the automotive alternator according to Em-
bodiment 1 of the present invention after insertion, Fig-
ure 9 is a cross section showing a guide mounted to the
brush assembly used in the automotive alternator ac-
cording to Embodiment 1 of the present invention, Fig-
ure 10 is a plan showing a cap used in the automotive
alternator according to Embodiment 1 of the present in-
vention, Figure 11 is a side elevation of the cap shown
in Figure 10 viewed from direction A, Figure 12 is a side
elevation of the cap shown in Figure 10 viewed from di-
rection B, Figure 13 is a perspective showing the rear
bracket of the automotive alternator according to Em-
bodiment 1 of the present invention with the cap mount-
ed, and Figure 14 is a perspective showing the rear
bracket of the automotive alternator according to Em-
bodiment 1 of the present invention with the cap re-
moved.
[0025] In the figures, an automotive alternator in-
cludes: a case 3 constituted by a front bracket 1 and a
rear bracket 2 made of aluminum, each being prepared
into a general cup shape; a shaft 6 rotatably disposed
inside the case 3, a pulley 4 being fixed to a first end
portion of the shaft 6; a Lundell-type rotor 7 fixed to the
shaft 6; a stator 8 mounted to the case 3, the stator 8
being held between the front and rear brackets 1 and 2
so as to surround the rotor 7; fans 5 respectively fixed

to first and second end portions of the rotor 7; a pair of
slip rings 9 fixed to a second end portion of the shaft 6
so as to be disposed side by side in an axial direction of
the shaft 6 for supplying electric current to the rotor 7, a
brush holding apparatus 20 in which a pair of brushes
21 sliding on a surface of each of the slip rings 9 are
housed inside a brush holder 22; a rectifier 10 electri-
cally connected to the stator 8 for converting alternating
current generated in the stator 8 into direct current; and
a regulator 11 fitted onto the brush holder 22, the. reg-
ulator 11 adjusting the magnitude of the alternating volt-
age generated in the stator 8.
[0026] The brush holder 22 is made of a resin such
as a polyphenylene sulfide (PPS), etc. A pair of angular
brush insertion apertures 22a are disposed side by side
so as to pass through the brush holder 22, and holder
terminals 23 electrically connected to a battery (not
shown) constituting an electric power supply are formed
integrally on the brush holder 22 so as to be exposed
on opening edge portions of each of the brush insertion
apertures 22a. Holder-terminal threaded apertures 23a
whose aperture directions align with an aperture direc-
tion of the brush insertion apertures 22a are disposed
on each of the holder terminals 23.
[0027] A brush assembly 24 is constructed such that
first and second ends of a pigtail 26 are joined to a brush
21 and a brush terminal 25, a brush spring 27 formed
into a coil shape being disposed under compression be-
tween the brush 21 and the brush terminal 25 so as to
envelop the pigtail 26, and a guide 50 functioning as a
guide member being disposed inside the brush spring
27 at an end near the brush terminal 25. The brush ter-
minal 25 is a metal plate having a shape covering a
brush insertion aperture 22a and a holder terminal 23,
a fixing aperture 25a being disposed through a position
corresponding to the corresponding holder-terminal
threaded aperture 23a, and a cut-and-raised segment
25b functioning as a joining segment formed by cutting
and raising a portion of the metal plate being formed at
a position corresponding to an aperture center of the
corresponding brush insertion aperture 22a. A cut aper-
ture 25c is formed by cutting and raising the cut-and-
raised segment 25b. The first end of the pigtail 26 is
joined to the cut-and-raised segment 25b. The guide 50
is prepared using a nylon (trademark of E. I. du Pont de
Nemours and Company), and is constituted by: a cylin-
drical portion 50a; and an annular flange portion 50b dis-
posed so as to extend from an outer periphery of a first
end of the cylindrical portion 50a. This cylindrical portion
50a is formed such that the wall thickness thereof in-
creases gradually from a second end toward the first
end. In other words, a penetrating aperture 50c is con-
structed into a shape opening outward toward the sec-
ond end at a position of a central axis of the cylindrical
portion 50a. The flange portion 50b is mounted so as to
be held between the brush spring 27 and the brush ter-
minal 25, being elastically supported by the force of the
brush spring 27.
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[0028] The brush holding apparatus 20 is constructed
by mounting two brush assemblies 24 to the brush hold-
er 22 by inserting the brushes 21 inside the brush inser-
tion apertures 22a, aligning the cut apertures 25a of the
brush terminals 25 with the threaded apertures 23a of
the holder terminals 23, and securely fastening terminal
screws 28 to the holder-terminal threaded apertures
23a, the terminal screws 28 being passed through the
cut apertures 25a from longitudinally outside the brush-
es 21. Then, a cover 29 provided with a packing (not
shown) on an inner wall surface is fitted into a head por-
tion of the brush holder 22 from longitudinally outside
the brushes 21, shielding the fastening portion between
the holder terminals 23 and the brush terminals 25 and
the brush insertion apertures 22a from the outside,
thereby ensuring that the brush holding apparatus 20 is
waterproof. Moreover, the terminal screws 28 are mag-
netized.
[0029] The brush holding apparatus 20 is mounted to
the rear bracket 2 such that the pair of brushes 21 line
up in an axial direction of the shaft 6 and the longitudinal
direction of the brushes 21 is perpendicular to the axial
direction of the shaft 6. Thus, the brushes 21 are pushed
against each of the slip rings 9 by the force of the re-
spective brush springs 27 and slide on the slip rings 9
due to the rotation of the shaft 6. Furthermore, the brush
holder 22 extends in a radial direction to a vicinity of an
inner wall surface of a side portion of the rear bracket 2.
An opening portion 30 for brush replacement is formed
in a rectangular shape in a portion of the side portion of
the rear bracket 2 facing the cover 29 of the brush hold-
ing apparatus 20 longitudinally outside (radially outside)
the brushes 21.
[0030] The rectifier 10 is mounted to the rear bracket
2 in a plane perpendicular to the axial direction of the
shaft 6 so as to overlap the brush holding apparatus 20
in a circumferential direction. The regulator 11 is con-
structed by fixing a circuit board 11a mounted with elec-
tronic components to a heat sink 11b The regulator 11
is mounted by fitting the heat sink 11b onto the brush
holder 22 such that the circuit board 11a is housed inside
a circuit housing portion 22b of the brush holder 22.
Thus, the heat sink 11b of the regulator 11 faces an inner
wall surface of an end portion of the rear bracket 2.
[0031] In the opening portion 30 of the rear bracket 2,
a pair of side walls 31 are formed facing each other par-
allel to the axial direction of the shaft 6. Grooves 31a
parallel to the axial direction of the shaft 6 are formed in
the facing inner wall surfaces of the pair of side walls
31. Moreover, an upper surface of a front-end wall of the
opening portion 30 is positioned in a common plane with
lower surfaces of the grooves 31a of the side walls 31,
and an upper surface of a rear-end wall, which is posi-
tioned near the front bracket 1, is positioned in a sub-
stantially common plane with upper surfaces of the side
walls 31.
[0032] The cap 40 is made of a polybutylene tereph-
thalate (PBT) resin, and is constituted by: a main body

portion 41 formed into a general box shape; a handle
42 disposed so as to extend from a first end of the main
body portion 41; flange portions 43 disposed so as to
extend from first and second side portions, respectively,
of the main body portion 41; protruding portions 44 dis-
posed so as to protrude from an inner wall surface of
the main body portion 41; and an engaging portion 45
for preventing dislodgment disposed so as to protrude
from a first end of the inner wall surface of the main body
portion 41. This cap 40 is mounted to the opening por-
tion 30 by holding the handle 42, inserting the flange
portions 43 into the grooves 31a, sliding the cap 40 until
a second end portion of the main body portion 41 comes
into contact with a rear-end surface 30b of the opening
portion 30, and then elastically engaging the engaging
portion 45 in the front-end surface 30a of the opening
portion 30. Thus, the opening portion 30 is covered by
the cap 40. The protruding portions 44 press an upper
surface of the cover 29 radially inward, compressing the
packing on the cover 29.
[0033] Next, a brush replacement operation for the
automotive alternator constructed in this manner will be
explained.
[0034] During replacement of the brushes 21, first the
elastic engagement between the engaging portion 45
and the front-end surface 30a of the opening portion 30
is released by holding the handle 42 and pulling upward
in a radial direction (upward in Figure 1), then the cap
40 is pulled out by sliding it toward a front end of the
opening portion 30. Next, after removing the cover 29,
the terminal screws 28 are loosened and removed by
inserting a screw driver through the opening portion 30,
and the brush assemblies 24 are pulled out of the brush
insertion apertures 22a.
[0035] Then, the brushes 21 of new brush assemblies
24 are inserted into the brush insertion apertures 22a.
In this state, the pigtails 26, as shown in Figure 7, are
disposed under tension between the brushes 21 and the
holder terminals 25 by the force of the brush springs 27.
[0036] Next, the brush terminals 25 are placed in con-
tact with the holder terminals 23 by pressing the brush
terminals 25 radially inward. At this time, the brush
springs 27 are guided by outer circumferential surfaces
of the cylindrical portions 50a of the guides 50 while be-
ing compressed. Furthermore, the pigtails 26 flex with
the compression of the brush springs 27, the flexed por-
tions thereof being housed inside the penetrating aper-
tures 50c of the guides 50 as shown in Figure 8.
[0037] Then, the brush terminals 25 are fastened to
the holder terminals 23 by fastening the terminal screws
28 to the holder-terminal threaded apertures 23a, the
terminal screws 28 being passed through the cut aper-
tures 25a using a screw driver from longitudinally (radi-
ally) outside the brushes 21, and the cover 29 is fitted
into the head portion of the brush holder 22. Next, the
replacement of the brushes 21 is completed by inserting
the cap 40 into the opening portion 30 in a similar man-
ner.
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[0038] Mounting of a brush assembly when a guide
50 is not mounted will now be explained. Specifically,
the brush assembly is constructed such that first and
second ends of a pigtail 26 are joined to a brush 21 and
a brush terminal 25, a brush spring 27 formed into a coil
shape being disposed under compression between the
brush 21 and the brush terminal 25 so as to envelop the
pigtail 26. Thus, if the balance of pressure on the brush
terminal 25 becomes uneven, as shown in Figure 15,
bending of the brush spring 27, in other words, flopping
over of the brush spring 27 occurs. As a result, mount-
ability of the brush assembly is poor. In addition, there
is a danger that the pigtail 26 may flex with the compres-
sion of the brush spring 27 and be pinched in the brush
spring 27. When the pigtail 26 is pinched in the brush
spring 27, breakage of the pigtail 26 or flopping over of
the brush spring 27 may occur.
[0039] In the brush assembly 24 according to Embod-
iment 1, a guide 50 is disposed near the brush terminal
25 inside the brush spring 27. Thus, in the process of
pressing the brush terminal 25 toward the brush 21, be-
cause the brush spring 27 is guided by the outer circum-
ferential surface of the cylindrical portion 50a of the
guide 50 while being compressed, the brush spring 27
is prevented from flopping over even if there is an im-
balance in the pressure on the brush terminal 25. And
when the pigtail 26 flexes with the compression of the
brush springs 27, because the flexed portion thereof is
housed inside the penetrating aperture 50c (the cylin-
drical portion 50a) of the guide 50, pinching of the pigtail
26 in the brush spring 27 is suppressed.
[0040] Consequently, the mountability of the brush-
terminal 25 into the brush holder 22 is improved and the
occurrence of breakage of the pigtail 26 can be prevent-
ed.
[0041] In addition, because the penetrating aperture
50c is disposed through at the position of the central
axis of the cylindrical portion 50a of the guide 50 such
that the inside diameter increases gradually toward the
brush 21 (decreases gradually toward the brush termi-
nal 25), the flexed portion of the pigtail 26 is conveyed
into and housed inside the penetrating aperture 50c
smoothly. As a result, the danger that the pigtail 26 will
be pinched in the brush spring 27 during the process of
compressing the brush spring 27 is significantly re-
duced.
[0042] Because the terminal screw 28 are magnet-
ized, the terminal screws 28 are magnetically attracted
to the screw driver during removal and replacement of
the terminal screws 28, preventing the terminal screws
28 from dropping inside the case 3.
[0043] In Embodiment 1, the brush holding apparatus
20 is disposed such that the aperture directions of the
brush insertion apertures 22a are aligned with a radial
direction (a direction perpendicular to the axial direction
of the shaft 6) and the openings of the brush insertion
apertures 22a are in close proximity to the inner wall sur-
face of the side portion of the rear bracket 2. The open-

ing portion 30 of the rear bracket 2 is disposed in a por-
tion of the side portion of the rear bracket 2 facing the
brush insertion apertures 22a. Holder terminals 23 are
formed integrally with the brush holder 22 so as to be
exposed on opening edge portions of the brush insertion
apertures 22a and threaded apertures 23a in which the
aperture direction is a radial direction are formed in the
holder terminals 23.
[0044] Thus, because the brush insertion apertures
22a and the opening portion 30 are superposed in a ra-
dial direction, and the direction of insertion and removal
of the brush assemblies 24 to and from the brush inser-
tion apertures 22a and the direction of removal and re-
placement of the terminal screws 28 are aligned with the
radial direction, the operation of removing and replacing
the brush assemblies 24 and the terminal screws 28 can
be performed simply using the opening portion 30 with-
out dismantling the case 3, enabling the operation of re-
placing the brushes 21 to be improved.
[0045] Because the brush holder 22 is disposed over
the entire length of a radial dimension between the slip
rings 9 and the opening portion 30 disposed in the rear
bracket 2, the brushes 21 can be lengthened, enabling
extension of the service life of the brushes 21, thereby
enabling brush replacement frequency to be reduced.
[0046] Because the cap 40 is mounted slidably so as
to be guided by the flange portions 43 in the grooves
31a of the side walls 31, removal and replacement of
the cap 40 can be performed simply by pushing or pull-
ing the cap 40 in one direction, improving the brush re-
placement operation.
[0047] When an automotive alternator is mounted to
an automotive vehicle, there is clear space in the axial
direction of the automotive alternator. Because the slid-
ing direction of this cap 40 is aligned with the axial di-
rection of the shaft 6, space for removal of the cap 40 is
ensured, further improving the brush replacement oper-
ation.
[0048] Moreover, Embodiment 1 above has been ex-
plained for a case in which the flange portions 43 are
slidably inserted into the grooves 31a and the cap 40 is
secured to the opening portion 30 by elastically engag-
ing the engaging portion 45 in the front-end surface 30a
of the opening portion 30, but the method for inserting
the cap 40 into the opening portion 30 is not limited to
this. For example, the cap 40 may also be secured to
the opening portion 30 by disposing protrusions on the
flange portions 43, disposing recess portions in inner
wall surfaces of the grooves 31a, and inserting the pro-
trusions into the recess portions when mounting the cap
40 to the opening portion 30.

Embodiment 2

[0049] Figures 16A and 16B are diagrams explaining
a construction of a guide used in a brush assembly of
an automotive alternator according to Embodiment 2 of
the present invention, Figure 16A being a cross section

11 12



EP 1 372 227 A2

8

5

10

15

20

25

30

35

40

45

50

55

and Figure 16B being a front elevation.
[0050] In Figures 16A and 16B, a guide 51 functioning
as a guide member is prepared using a nylon (trademark
of E. I. du Pont de Nemours and Company), and is con-
stituted by: a cylindrical portion 51a and an annular
flange portion 51b disposed so as to extend from an out-
er periphery of a first end of the cylindrical portion 51a.
This cylindrical portion 51a is formed such that the wall
thickness thereof increases gradually from a second
end toward the first end. In other words, a penetrating
aperture 51c is constructed into a shape opening out-
ward toward the second end at a position of a central
axis of the cylindrical portion 51a In addition, the cylin-
drical portion 51a is constructed with a C-shaped cross
section by forming a slit 51d in the peripheral wall of the
cylindrical portion 51a so as to extend from a first axial
end to a second axial end. The guide 51, in a similar
manner to the guides 50 in Embodiment 1 above, is
mounted by interposing the flange portion 51b between
the brush spring 27 and the brush terminal 25 so as to
be elastically supported by the force of the brush spring
27.
[0051] Moreover, Embodiment 2 is constructed in a
similar manner to Embodiment 1 above except for the
fact that the guides 51 are used instead of the guides 50.
[0052] In Embodiment 1 above, because there is no
slit in the guides 50, the brush assembly 24 is assem-
bled by joining the first end of the pigtail 26 to the brush
21, passing the second end of the pigtail 26 through the
brush spring 27 and the penetrating aperture 50b of the
guide 50, and joining the second end of the pigtail 26 to
the brush terminal 25 while pressing the brush spring
27 and the guide 50 toward the brush 21. Thus, it is nec-
essary to press two parts (the brush spring 27 and the
guide 50) toward the brush 21 while joining the second
end of the pigtail 26 to the brush terminal 25, making
assembly of the brush assembly 24 somewhat difficult.
[0053] In Embodiment 2, because the slit 51d is
formed in the peripheral wall of the cylindrical portion
51a of the guide 51 so as to extend from the first axial
end to the second axial end, the brush assembly can be
assembled as follows:
[0054] First, the brush 21, the pigtail 26, and the brush
spring 27 are integrated by joining the first end of the
pigtail 26 to the brush 21, passing the second end of the
pigtail 26 through the brush spring 27, and joining the
second end of the pigtail 26 to the brush terminal 25.
Next, a portion of the pigtail 26 is exposed by compress-
ing the brush spring 27, and the exposed portion of the
pigtail 26 is inserted into the penetrating aperture 51c
through the slit 51d. Then, when the brush spring 27 is
allowed to return to its original state, the flange portion
51b of the guide 51 is held between the brush spring 27
and the brush terminal 25, and the guide 51 is disposed
so as to be elastically supported near the brush terminal
25 inside the brush spring 27, completing assembly of
the brush assembly.
[0055] Consequently, according to Embodiment 2,

retrofitting of the guides 51 becomes possible. Thus,
when the second end of the pigtails 26 is being joined
to the brush terminal 25, it is only necessary to compress
the brush spring 27 toward the brush 21, improving as-
sembly of the brush assemblies.
[0056] Moreover, it goes without saying that the brush
assembly in Embodiment 2 can also be assembled in a
similar manner to Embodiment 1 above.

Embodiment 3

[0057] Figures 17A and 17B are diagrams explaining
a construction of a brush assembly in an automotive al-
ternator according to Embodiment 3 of the present in-
vention, Figure 17A showing a state before the brush
assembly is mounted and Figure 17B showing a mount-
ed state of the brush assembly. Figure 18 is a cross sec-
tion showing a guide used in the brush assembly in the
automotive alternator according to Embodiment 3 of the
present invention.
[0058] In Figure 18, a first guide 52 is prepared using
a nylon (trademark of E. I. du Pont de Nemours and
Company), and is constituted by: a first-guide cylindrical
portion 52a; and an annular first-guide flange portion
52b disposed so as to extend from an outer periphery
of a first end of the first-guide cylindrical portion 52a.
This first-guide cylindrical portion 52a is formed with a
uniform thickness, and a first-guide penetrating aperture
52c is constructed at a position of a central axis of the
first-guide cylindrical portion 52a so as to have a uniform
inside diameter. A second guide 53 is prepared using a
nylon (trademark of E. I. du Pont de Nemours and Com-
pany), and is constituted by: a second-guide cylindrical
portion 53a; and an annular second-guide flange portion
53b disposed so as to extend from an outer periphery
of a first end of the second-guide cylindrical portion 53a.
This second-guide cylindrical portion 53a is formed with
a uniform thickness, and a second-guide penetrating
aperture 53c is constructed at a position of a central axis
of the second-guide cylindrical portion 53a so as to have
a uniform inside diameter. The inside diameter of the
first-guide penetrating aperture 52b is formed so as to
be greater than the outside diameter of the second-
guide cylindrical portion 53a. Moreover, a guide member
is constituted by the first guide 52 and the second guide
53.
[0059] A brush assembly 24A, as shown in Figures
17A and 17B, is constructed such that first and second
ends of a pigtail 26 are joined to a brush 21 and a brush
terminal 25, a brush spring 27 formed into a coil shape
being disposed under compression between the brush
21 and the brush terminal 25 so as to envelop the pigtail
26, the first guide 52 being disposed inside the brush
spring 27 at an end near the brush terminal 25, and the
second guide 53 being disposed inside the brush spring
27 at an end near the brush 21. The first guide 52 and
the second guide 53 are elastically supported by the
first-guide flange portion 52b being held between the
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brush spring 27 and the brush terminal 25 and the sec-
ond-guide flange portion 53b being held between the
brush spring 27 and brush 21.
[0060] Moreover, Embodiment 3 is constructed in a
similar manner to Embodiment 1 above except for the
fact that the first and second guides 52 and 53 are used
instead of the single guide 50.
[0061] As shown in Figure 17A, before the brush as-
sembly 24A is mounted to the brush holder 22, the pigtail
26 is disposed under tension between the brush 21 and
the brush terminal 25 by the force of the brush spring
27, and the first and second guides 52 and 53 are dis-
posed near the brush terminal 25 and the brush 21 in-
side the brush spring 27 such that end portions at op-
posite ends from the flange portions face each other.
[0062] When the brush assembly 24A is being mount-
ed to the brush holder 22, the brush 21 is inserted into
the brush insertion aperture 22a of the brush holder 22,
and the brush terminal 25 is pressed. Thus, the brush
spring 27 is guided by the cylindrical portions 52a and
53a of the first guide 52 and the second guide 53 while
being compressed. The first guide 52 approaches the
brush 21 with this compression of the brush spring 27
and eventually the second guide 53 is housed inside the
first-guide penetrating aperture 52c. The pigtail 26, as
shown in Figure 17B, flexes with the compression of the
brush spring 27, the flexed portions thereof being
housed inside the penetrating apertures 52c and 53c of
the first and second guides 52 and 53.
[0063] Consequently, similar effects to those in Em-
bodiment 1 above can also be achieved in Embodiment
3.
[0064] Furthermore, because first and second guides
52 and 53 having different diameters are disposed fac-
ing each other near the brush terminal 25 and the brush
21 inside the brush spring 27, the flexed portions of the
pigtail 26 near the brush terminal 25 and near the brush
21 are prevented from being pinched in the brush spring
27, enabling breakage of the pigtail 26 and flopping over
of the brush spring 27 to be prevented.

Embodiment 4

[0065] Figures 19A and 19B are diagrams explaining
a construction of a brush assembly in an automotive al-
ternator according to Embodiment 4 of the present in-
vention, Figure 19A showing a state before the brush
assembly is mounted and Figure 19B showing a mount-
ed state of the brush assembly. Figure 20 is a cross sec-
tion showing a guide used in the brush assembly in the
automotive alternator according to Embodiment 4 of the
present invention.
[0066] In Figure 20, a first guide 54 is prepared using
a nylon (trademark of E. I. du Pont de Nemours and
Company), and is constituted by: a first-guide cylindrical
portion 54a; and an annular first-guide flange portion
54b disposed so as to extend from an outer periphery
of a first end of the first-guide cylindrical portion 54a.

This first-guide cylindrical portion 54a is formed with a
uniform thickness, a first-guide penetrating aperture 54c
being constructed at a position of a central axis of the
first-guide cylindrical portion 54a so as to have a uniform
inside diameter. In addition, first-guide slits 54d formed
so as to extend from a root portion of the first-guide
flange portion 54b to a second end of the first-guide cy-
lindrical portion 54a are constructed so as to be formed
at a predetermined pitch in a circumferential direction.
[0067] A second guide 55 is prepared using a nylon
(trademark of E. I. du Pont de Nemours and Company),
and is constituted by: a second-guide cylindrical portion
55a; and an annular second-guide flange portion 55b
disposed so as to extend from an outer periphery of a
first end of the second-guide cylindrical portion 55a. This
second-guide cylindrical portion 55a is formed with a
uniform thickness, a second-guide penetrating aperture
55c being constructed at a position of a central axis of
the second-guide cylindrical portion 55a so as to have
a uniform inside diameter. In addition, second-guide slits
55d formed so as to extend from a root portion of the
second-guide flange portion 55b to a second end of the
second-guide cylindrical portion 55a are constructed so
as to be formed at a predetermined pitch in a circumfer-
ential direction.
[0068] The first guide 54 and the second guide 55 are
formed into an identical shape. A width of the first-guide
and second-guide slits 54d and 55d is formed so as to
be larger than a width of first-guide and second-guide
tongue pieces 54e and 55e defined by the first-guide
and second-guide slits 54d and 55d. Moreover, a guide
member is constituted by the first guide 54 and the sec-
ond guide 55.
[0069] A brush assembly 24B, as shown in Figures
19A and 19B, is constructed such that first and second
ends of a pigtail 26 are joined to a brush 21 and a brush
terminal 25, a brush spring 27 formed into a coil shape
being disposed under compression between the brush
21 and the brush terminal 25 so as to envelop the pigtail
26, the first guide 54 being disposed inside the brush
spring 27 at an end near the brush terminal 25, and the
second guide 55 being disposed inside the brush spring
27 at an end near the brush 21. The first guide 54 and
the second guide 55 are elastically supported by the
first-guide flange portion 54b being held between the
brush spring 27 and the brush terminal 25 and the sec-
ond-guide flange portion 55b being held between the
brush spring 27 and brush 21.
[0070] Moreover, Embodiment 4 is constructed in a
similar manner to Embodiment 3 above except for the
fact that the first and second guides 54 and 55 are used
instead of the first and second guides 52 and 53.
[0071] As shown in Figure 19A, before the brush as-
sembly 24B is mounted in the brush holder 22, the pigtail
26 is disposed under tension between the brush 21 and
the brush terminal 25 by the force of the brush spring
27, and the first and second guides 54 and 55 are dis-
posed near the brush terminal 25 and the brush 21 in-

15 16



EP 1 372 227 A2

10

5

10

15

20

25

30

35

40

45

50

55

side the brush spring 27 such that end portions at op-
posite ends from the flange portions face each other.
Moreover, the first and second guides 54 and 55 are dis-
posed so as to be offset from each other by a predeter-
mined pitch in a circumferential direction, such that the
first-guide and second-guide slits 54d and 55d and the
second-guide and first-guide tongue pieces 55e and
54e face each other.
[0072] When the brush assembly 24B is being mount-
ed to the brush holder 22, the brush 21 is inserted into
the brush insertion aperture 22a of the brush holder 22,
and the brush terminal 25 is pressed. Thus, the brush
spring 27 is guided by the cylindrical portions 54a and
55a of the first guide 54 and the second guide 55 while
being compressed. At the same time, the first guide 54
approaches the brush 21 with this compression of the
brush spring 27, the first-guide tongue pieces 54e en-
tering the second-guide slits 55d, and the second-guide
tongue pieces 55e entering the first-guide slits 54d. The
pigtail 26, as shown in Figure 19B, flexes with the com-
pression of the brush spring 27, the flexed portions
thereof being housed inside the penetrating apertures
54c and 55c of the first and second guides 54 and 55.
[0073] Consequently, similar effects to those in Em-
bodiment 3 above can also be achieved in Embodiment
4.
[0074] Because the first guide 54 and the second
guide 55 are formed into an identical shape, the internal
volume of the penetrating apertures 54c and 55c of the
first and second guides 54 and 55 can be increased,
facilitating housing of the flexed portions of the pigtail
26.

Embodiment 5

[0075] Figures 21A and 21B are diagrams explaining
a construction of a brush assembly in an automotive al-
ternator according to Embodiment 5 of the present in-
vention, Figure 21A showing a state before the brush
assembly is mounted and Figure 21B showing a mount-
ed state of the brush assembly. Figure 22 is a cross sec-
tion showing a guide used in the brush assembly in the
automotive alternator according to Embodiment 5 of the
present invention.
[0076] In Figure 22, a first guide 56 is prepared using
a nylon (trademark of E. I. du Pont de Nemours and
Company), and is constituted by: a first-guide cylindrical
portion 56a having a shape tapering down toward a sec-
ond end; and an annular first-guide flange portion 56b
disposed so as to extend from an outer periphery of a
first end of the first-guide cylindrical portion 56a. This
first-guide cylindrical portion 56a is formed with a uni-
form thickness, a first-guide penetrating aperture 56c
being constructed at a position of a central axis of the
first-guide cylindrical portion 56a such that an inside di-
ameter thereof gradually reduces toward the second
end.
[0077] A second guide 57 is prepared using a nylon

(trademark of E. I. du Pont de Nemours and Company),
and is constituted by: a second-guide cylindrical portion
57a having a shape tapering down toward a second end;
and an annular second-guide flange portion 57b dis-
posed so as to extend from an outer periphery of the
second end of the second-guide cylindrical portion 57a.
This second-guide cylindrical portion 57a is formed with
a uniform thickness, a second-guide penetrating aper-
ture 57c being constructed at a position of a central axis
of the second-guide cylindrical portion 57a such that an
inside diameter thereof gradually reduces toward the
second end.
[0078] An intermediate guide 58 is prepared using a
nylon (trademark of E. I. du Pont de Nemours and Com-
pany), and is constructed with an intermediate-guide cy-
lindrical portion 58a having a shape tapering down to-
ward a second end. This intermediate-guide cylindrical
portion 58a is formed with a uniform thickness, an inter-
mediate-guide penetrating aperture 58c being con-
structed at a position of a central axis of the intermedi-
ate-guide cylindrical portion 58a such that an inside di-
ameter thereof gradually reduces toward the second
end.
[0079] Here, the inside diameter of the second end of
the first-guide penetrating aperture 56c is greater than
an outside diameter of the first end of the intermediate-
guide cylindrical portion 58a, and the inside diameter of
the second end of the intermediate-guide penetrating
aperture 58c is greater than an outside diameter of the
first end of the second-guide cylindrical portion 57a. The
first guide 56, the intermediate guide 58, and the second
guide 57 are assembled such that the intermediate
guide 58 is housed inside the first guide 56, and the sec-
ond guide 57 is housed inside the intermediate guide
58. Thus, the intermediate guide 58 is installed in the
first guide 56 telescopically, and the second guide 57 is
installed in the intermediate guide 58 telescopically,
making the entire construction expandable and com-
pressible. Moreover, a guide member is constituted by
the first guide 56, the intermediate guide 58, and the
second guide 57.
[0080] A brush assembly 24C, as shown in Figures
21A and 21B, is constructed such that first and second
ends of a pigtail 26 are joined to a brush 21 and a brush
terminal 25, a brush spring 27 formed into a coil shape
being disposed under compression between the brush
21 and the brush terminal 25 so as to envelop the pigtail
26, the first guide 56 being disposed inside the brush
spring 27 at an end near the brush terminal 25, the sec-
ond guide 57 being disposed inside the brush spring 27
at an end near the brush 21, and the intermediate guide
58 being disposed such that the first end thereof is
housed inside the penetrating aperture 56c of the first
guide 56 and the second end envelops the first end of
the cylindrical portion 57a of the second guide 57. The
first guide 56 and the second guide 57 are elastically
supported by the first-guide flange portion 56b being
held between the brush spring 27 and the brush terminal
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25 and the second-guide flange portion 57b being held
between the brush spring 27 and brush 21.
[0081] Moreover, Embodiment 5 is constructed in a
similar manner to Embodiment 3 above except for the
fact that the first, second, and intermediate guides 56,
57, and 58 are used instead of the first and second
guides 52 and 53.
[0082] As shown in Figure 21A, before a brush as-
sembly 24C is mounted in the brush holder 22, the pigtail
26 is disposed under tension between the brush 21 and
the brush terminal 25 by the force of the brush spring
27, the first and second guides 56 and 57 are disposed
near the brush terminal 25 and the brush 21 inside the
brush spring 27 such that end portions at opposite ends
from the flange portions face each other, the intermedi-
ate guide 58 is disposed so as to link the first and second
guides 56 and 57.
[0083] When the brush assembly 24C is being mount-
ed to the brush holder 22, the brush 21 is inserted into
the brush insertion aperture 22a of the brush holder 22,
and the brush terminal 25 is pressed. Thus, the brush
spring 27 is guided by the cylindrical portions 56a, 58a,
and 57a of the first guide 56, the intermediate guide 58,
and the second guide 57 while being compressed. The
first guide 56 approaches the brush 21 with this com-
pression of the brush spring 27, while the intermediate
guide 58 is progressively housed inside the first-guide
penetrating aperture 56c, and the second guide 57 is
progressively housed inside the penetrating aperture
58c of the intermediate guide 58. The pigtail 26, as
shown in Figure 21B, flexes with the compression of the
brush spring 27, the flexed portions thereof being
housed inside the penetrating apertures 56c, 58c, and
57c of the first, intermediate, and second guides 56, 58,
and 57.
[0084] Consequently, similar effects to those in Em-
bodiment 3 above can also be achieved in Embodiment
5.
[0085] Furthermore, because the first, intermediate,
and second guides 56, 58, and 57 are disposed so as
to envelop the entire length of the pigtail 26 disposed
under tension between the brush 21 and the brush ter-
minal 25, the flexed portion of the pigtail 26 is reliably
housed inside the cylindrical portions 56c, 58c, and 57c,
enabling pinching of the pigtail 26 in the brush spring 27
to be reliably prevented.
[0086] Moreover, in Embodiment 5 above, the cylin-
drical portions 56a, 58a, and 57a of the first, intermedi-
ate, and second guides 56, 58, and 57 are each formed
so as to have a shape tapering down toward the second
end, but the cylindrical portions 56a, 58a, and 57a may
also be formed into cylindrical shapes each having a uni-
form diameter. In that case, the diameters of the cylin-
drical portions 56a, 58a, and 57a should be reduced in
order of the first-guide, intermediate-guide, and second-
guide cylindrical portions 56a, 58a, and 57a, an engag-
ing protrusion should be disposed so as to project from
an inner wall surface at the second end of the first-guide

cylindrical portion 56a, an engaged protrusion should be
disposed so as to project from an outer wall surface at
the first end of the intermediate-guide cylindrical portion
58a, an engaging protrusion should be disposed so as
to project from an inner wall surface at the second end
of the intermediate-guide cylindrical portion 58a, and an
engaged protrusion should be disposed so as to project
from an outer wall surface at the first end of the second-
guide cylindrical portion 57a. Thus, the intermediate-
guide cylindrical portion 58a is prevented from coming
out of the first-guide cylindrical portion 56a, and the sec-
ond-guide cylindrical portion 57a is prevented from com-
ing out of the intermediate-guide cylindrical portion 58a
during expansion by engagement between the engag-
ing protrusions and the engaged protrusions, ensuring
the expansion and compression of a guide member con-
stituted by the first-guide, intermediate-guide, and sec-
ond-guide cylindrical portions 56a, 58a, and 57a linked
so as to be arranged in descending order of diameter.

Embodiment 6

[0087] Figures 23A and 23B are diagrams explaining
a method for mounting a brush assembly in an automo-
tive alternator according to Embodiment 6 of the present
invention, Figure 23A showing a state before the brush
assembly is mounted and Figure 23B showing a mount-
ed state of the brush assembly. Figure 24 is a cross sec-
tion showing a guide used in the brush assembly in the
automotive alternator according to Embodiment 6 of the
present invention.
[0088] In Figure 24, a guide 59 functioning as a guide
member is prepared using a nylon (trademark of E. I. du
Pont de Nemours and Company), and is constituted by:
a cylindrical portion 59a; and an annular flange portion
59b disposed so as to extend from an outer periphery
of a first end of the cylindrical portion 59a. This cylindri-
cal portion 59a is formed with a uniform thickness, and
a penetrating aperture 59c is constructed at a position
of a central axis of the cylindrical portion 59a so as to
have a uniform inside diameter.
[0089] A brush assembly 24D is constructed such that
first and second ends of a pigtail 26 are joined to a brush
21 and a brush terminal 25, a brush spring 27 formed
into a coil shape being disposed under compression be-
tween the brush 21 and the brush terminal 25 so as to
envelop the pigtail 26, and the guide 51 being disposed
inside the brush spring 27 at an end near the brush ter-
minal 25. The flange portion 59b is mounted so as to be
held between the brush spring 27 and the brush terminal
25, the guide 51 being elastically supported.
[0090] Here, the guide 59 is formed so as to have a
length that is shorter than the distance between the
brush 21 and the brush terminal 25 in a state in which
a brush assembly 24D holding an unused brush 21 is
installed in the brush holder 22.
[0091] In Embodiment 6, as shown in Figure 23A, be-
fore inserting the brush assembly 24D into the brush in-
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sertion aperture 22a, the brush 21 and the brush termi-
nal 25 are fastened by a tie 60 with the brush spring 27
in a compressed state such that the brush 21 is placed
in contact with the second end of the guide 59. Thus,
the brush spring 27 is maintained in a compressed state
equal to the length of the guide 59, the flexed portion of
the pigtail 26 being housed inside the penetrating aper-
ture 59c of the guide 59.
[0092] The brush 21 of the brush assembly 24D fas-
tened by the tie 60 is inserted into the brush insertion
aperture 22a. At this time, because the length from the
leading end of the brush 21 to the brush terminal 25 is
shorter than the aperture depth of the brush insertion
aperture 22a, the brush terminal 25 is mounted to the
holder terminal 23 without the leading end of the brush
21 contacting the slip ring 9. Then, the cut aperture 25a
of the brush terminal 25 is aligned with the holder-ter-
minal threaded aperture 23a of the holder terminal 23,
and the terminal screw 28 is fastened to the holder-ter-
minal threaded aperture 23a. Thereafter, the com-
pressed state of the brush spring 27 is released by re-
leasing the tie 60, and the tie 60 is pulled out. Thus, the
brush spring 27 returns to its original state as shown in
Figure 23B, the brush 21 being placed in contact with
the slip ring 9 by the restoring force of the brush spring
27, thereby completing installation of the brush assem-
bly 24D in the brush holder 22.
[0093] According to Embodiment 6, before inserting
the brush assembly 24D into the brush insertion aper-
ture 22a, the brush spring 27 is compressed by pressing
the brush assembly 24D from first and second longitu-
dinal ends thereof such that the brush 21 and the brush
terminal 25 approach each other, and the brush 21 and
the brush terminal 25 are fastened by a tie 60 while
maintaining the compressed state of the brush spring
27. Thus, the brush spring 27 can be compressed in a
large workspace, and the brush spring 27 is guided by
the cylindrical portion 59a of the guide 59 and com-
pressed smoothly, enabling flopping over of the brush
spring 27 and pinching of the pigtail 26 in the brush
spring 27 to be prevented.
[0094] The brush 21 and the brush terminal 25 are
fastened by the tie 60 with the brush spring 27 in a com-
pressed state before inserting the brush assembly 24D
into the brush insertion aperture 22a. Thus, flopping
over of the brush spring 27 and pinching of the pigtail
26 in the brush spring 27 resulting from the process of
compressing the brush spring 27 with the brush 21 of
the brush assembly in which the pigtail 26 is disposed
under tension inserted into the brush insertion aperture
22a are eliminated. Because the brush 21, the brush ter-
minal 25, and the brush spring 27 are integrated by fas-
tening with the tie 60, insertion of the brush 21 into the
brush insertion aperture 22a and fastening with the ter-
minal screw 28 can easily be achieved. Thus, the
mounting workability of the brush assembly 24D is im-
proved significantly.
[0095] Moreover, in Embodiment 6, a method for

mounting the brush assembly 24D has been explained,
but it goes without saying that this mounting method
may be also be applied to the brush assemblies accord-
ing to Embodiments 1 to 5 above.

Embodiment 7

[0096] Figures 25A and 25B are diagrams explaining
a method for mounting a brush assembly in an automo-
tive alternator according to Embodiment 7 of the present
invention, Figure 25A showing a state before the brush
assembly is mounted and Figure 25B showing a mount-
ed state of the brush assembly.
[0097] In Figures 25A and 25B, a brush assembly 24E
is constructed such that the first end of the pigtail 26 is
led out through the cut aperture 25c, then returned so
as to be redirected toward the brush 21 and joined to
the cut-and-raised segment 25b, and the second end
thereof is joined to the brush 21, the brush spring 27
formed into a coil shape being disposed under compres-
sion between the brush 21 and the brush terminal 25 so
as to envelop the pigtail 26.
[0098] In Embodiment 7, as shown in Figure 25A, be-
fore inserting the brush assembly 24E into the brush in-
sertion aperture 22a, the brush spring 27 is compressed
by pulling a first end portion of the pigtail 26 out through
the cut aperture 25c of the brush terminal 25. At this
time, the brush spring 27 is compressed to a length such
that the brush terminal 25 will be mounted to the holder
terminal 23 without the leading end of the brush 21 con-
tacting the slip ring 9 when the brush 21 of the brush
assembly 24E is inserted into the brush insertion aper-
ture 22a.
[0099] Then, the brush 21 of the brush assembly 24E
is inserted into the brush insertion aperture 22a with the
brush spring 27 in a compressed state, and the brush
terminal 25 is mounted to the holder terminal 23. Then,
the cut aperture 25a of the brush terminal 25 is aligned
with the holder-terminal threaded aperture 23a of the
holder terminal 23, and the terminal screw 28 is fastened
to the holder-terminal threaded aperture 23a. Thereaf-
ter, the tension on the pigtail 26 is released. Thus, the
brush spring 27 returns to its original state as shown in
Figure 25B, the pigtail 26 being pulled inside the brush
spring 27 through the cut aperture 25c and the brush 21
being placed in contact with the slip ring 9 by the restor-
ing force of the brush spring 27, thereby completing in-
stallation of the brush assembly 24E in the brush holder
22.
[0100] According to Embodiment 7, because the
brush spring 27 is compressed by pulling the first end
portion of the pigtail 26 out through the cut aperture 25c
of the brush terminal 25 before inserting the brush as-
sembly 24E into the brush insertion aperture 22a, pinch-
ing of the pigtail 26 in the brush spring 27 is reliably pre-
vented.
[0101] Because the brush 21 of the brush assembly
24E is inserted into the brush insertion aperture 22a with
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the brush spring 27 in a compressed state, flopping over
of the brush spring 27 and pinching of the pigtail 26 in
the brush spring 27 resulting from the process of com-
pressing the brush spring 27 with the brush 21 of the
brush assembly in which the pigtail 26 is disposed under
tension inserted into the brush insertion aperture 22a
are eliminated, and insertion of the brush 21 into the
brush insertion aperture 22a and fastening with the ter-
minal screw 28 can easily be achieved, whereby the
mounting workability of the brush assembly 24E is im-
proved significantly.
[0102] Because the first end of the pigtail 26 is led out
through the cut aperture 25c, then returned so as to be
redirected toward the brush 21 and joined to the cut-
and-raised segment 25b, when the brush assembly 24E
is mounted to the brush holder 22, the second end of
the pigtail 26 projects outside the brush terminal 25, as
shown in Figure 25B, due to the rigidity of the pigtail 26.
Thus, because the flexed portion of the pigtail 26
projects from the brush terminal 25, pinching of the pig-
tail 26 in the brush spring 27 is prevented.
[0103] Because the first end of the pigtail 26 is direct-
ed toward the brush 21 and joined to the cut-and-raised
segment 25b, the pigtail 26 can be pulled out through
the cut aperture 25c of the brush terminal 25 easily.
[0104] Moreover, in Embodiment 7, a method for
mounting the brush assembly 24E has been explained,
but it goes without saying that this mounting method
may be also be applied to the brush assemblies accord-
ing to Embodiments 1 to 6 above.

Embodiment 8

[0105] Figures 26A and 26B are diagrams explaining
a method for mounting a brush assembly in an automo-
tive alternator according to Embodiment 8 of the present
invention, Figure 26A showing a state before pressing
a brush spring in the brush assembly and Figure 26B
showing a mounted state of the brush assembly.
[0106] In Figures 26A and 26B, a pipe 61 functioning
as a guide member has a diameter which can be insert-
ed through the cut aperture 25c of the brush terminal 25
and guides the compression of the brush spring 27. A
push-in jig 62 is a metal block, a jig penetrating aperture
62a through which the pipe 61 is inserted being dis-
posed therethrough, and a jig threaded aperture 62b be-
ing formed so as to communicate between the jig pen-
etrating aperture 62a and an external portion. A brush
assembly 24F is constructed such that the first end of
the pigtail 26 is directed away from the brush 21 and
joined to the cut-and-raised segment 25b, and the sec-
ond end thereof is joined to the brush 21, the brush
spring 27 formed into a coil shape being disposed under
compression between the brush 21 and the brush ter-
minal 25 so as to envelop the pigtail 26.
[0107] In Embodiment 8, as shown in Figure 26A, the
pipe 61 is inserted into the brush spring 27 through the
cut aperture 25c with the brush 21 of the brush assembly

24F inserted into the brush insertion aperture 22a. Then,
the push-in jig 62 is mounted by passing a projecting
portion of the pipe 61 projecting out of the brush terminal
25 through the jig penetrating aperture 62a. Next, the
brush terminal 25 is placed in contact with the holder
terminal 23 by placing the push-in jig 62 against the
brush terminal 25 and pressing toward the brush 21 us-
ing the pipe 61 as a guide. Thus, the brush spring 27 is
compressed using the pipe 61 as a guide.
[0108] Then, as shown in Figure 26B, the pipe 61 is
fixed by fastening a fastening screw 63 engaged in the
threaded aperture 62b of the push-in jig 62. Next, the
terminal screw 28 is passed through the cut aperture
25b and fastened to the holder-terminal threaded aper-
ture 23a. Thereafter, the push-in jig 62 is pulled out to-
gether with the pipe 61, thereby completing installation
of the brush assembly 24F in the brush holder 22.
[0109] According to Embodiment 8, because the pipe
61 is inserted into the brush spring 27 through the cut
aperture 25c of the brush terminal 25 before pressing
the brush terminal 25 of the brush assembly 24F toward
the brush 21, the brush spring 27 is guided by the pipe
61 in the process of pressing the brush terminal 25 to-
ward the brush 21 and compressed smoothly, reliably
preventing the brush spring 27 from flopping over.
[0110] Moreover, in each of the above embodiments,
each of the guides is prepared using a nylon, but it is
only necessary for the guide to serve the functions of
guiding the compression of the brush spring 27 and en-
abling the flexed portion of the pigtail 26 to be housed,
and another resin may also be used, or a metal material
may also be used.
[0111] In each of the above embodiments, an auto-
motive alternator has been explained, but the present
invention also exhibits similar effects if applied to a dy-
namoelectric machine such as an alternating-current
electric motor, an alternating-current electric motor-gen-
erator, etc.

Claims

1. A dynamoelectric machine comprising:

a case (3);
a shaft (6), first and second ends of said shaft
(6) being rotatably supported in said case (3);
a rotor (7) fixed to said shaft and rotatably dis-
posed inside said case;
a slip ring (9) fixed to said shaft;
a stator (8) fixed to said case so as to surround
said rotor;
a brush holder (22) through which a brush in-
sertion aperture (22a) is disposed, a holder ter-
minal (23) being disposed on an opening edge
portion of said brush insertion aperture, and a
cover (29) being mounted to a head portion of
said brush holder (22), said brush holder being
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disposed inside said case such that an aperture
direction of said brush insertion aperture is per-
pendicular to an axial direction of said shaft;
a brush assembly (24,24A,24B,24C,24D,24E)
mounted to said brush holder (22);
an opening portion (30) formed in a portion of
said case facing said cover (29); and
a cap (40) for covering said opening portion
(30),

characterized in that said brush assembly is
constructed such that a brush (21) and a brush ter-
minal (25) are linked by means of a pigtail (26), a
brush spring (27) is disposed under compression
between said brush and said brush terminal, and a
guide member (50,51,52,53,54,55,56,57,58,59) for
guiding expansion and compression of said brush
spring is disposed inside said brush spring,

wherein said brush (21) is housed inside said
brush insertion aperture (22a), said brush terminal
(25) is fixed to said holder terminal (23), and said
brush (21) is placed in contact with said slip ring (9)
by a force from said brush spring (27).

2. The dynamoelectric machine according to Claim 1,
wherein said guide member is provided with a cy-
lindrical first guide (51,52,54,56) disposed such that
said pigtail (26) passes through an interior portion
and a first end thereof contacts said brush terminal
(25).

3. The dynamoelectric machine according to Claim 2,
wherein said first guide (51) is formed such that an
inside diameter increases gradually from the first
end toward a second end.

4. The dynamoelectric machine according to Claim 2,
wherein said first guide (51) is constructed with a
C-shaped cross section in which a slit (51d) is
formed so as to extend from the first end to a second
end.

5. The dynamoelectric machine according to Claim 2,
wherein said guide member is provided with a sec-
ond guide (53,55) disposed such that said pigtail
(26) passes through an interior portion and a first
end thereof contacts said brush (21).

6. The dynamoelectric machine according to Claim 5,
wherein said first and second guides (54,55) are
each formed with a plurality of slits (54d,55d) in a
circumferential direction, each slit (54d,55d) being
formed so as to extend from a first end portion to a
second end, said first and second guides (54,55)
being disposed such that with said brush spring (27)
in a compressed state tongue pieces (55e) formed
between said slits (55d) of said second guide (55)
are inserted into said slits (54d) of said first guide

(54), and tongue pieces (54e) formed between said
slits (54d) of said first guide (54) are inserted into
said slits (55d) of said second guide (55).

7. The dynamoelectric machine according to Claim 1,
wherein said guide member is constructed such
that a plurality of guides (56,57,58) each having a
different diameter are arranged and linked expand-
ably and compressibly in descending order of diam-
eter, said plurality of guides being disposed be-
tween said brush terminal (25) and said brush (21)
such that first guide (56) having a largest diameter
contacts either of said brush terminal (25) and said
brush (21), and second guide (57) having a smallest
diameter contacts the other of said brush terminal
(25) and said brush (21). magnetized screw (28).

8. A method for mounting to a brush holder mounted
to a dynamoelectric machine a brush assembly
(24D,24E) in which a brush spring (27) is disposed
under compression between a brush (21) and a
brush terminal (25), and a pigtail (26) is disposed
under tension between said brush (21) and said
brush terminal (25) by a force from said brush spring
(27), said method comprising the steps of:

placing said brush spring (27) in a compressed
state having a predetermined length by short-
ening a distance between said brush (21) and
said brush terminal (25);
inserting said brush (21) into a brush insertion
aperture (22a) of said brush holder (22) while
maintaining said brush spring (27) in said com-
pressed state having a predetermined length;
and
fixing said brush terminal (25) to a holder ter-
minal (23) of said brush holder (22) then releas-
ing said brush spring (27) from said com-
pressed state having a predetermined length.

9. The method for mounting a brush assembly to a
brush holder according to Claim 8, wherein said
brush terminal (25) has a cut aperture (25c) and a
joining segment (25b) standing on an edge portion
of said cut aperture, a first end of said pigtail (26)
being passed through said cut aperture (25c) from
a side near said brush (21), returned, directed to-
ward said brush, and joined to said joining segment
(25b), and said brush spring (27) being placed in
said compressed state having a predetermined
length by pulling a first end portion of said pigtail
(26) out through said cut aperture (25c) of said
brush terminal (25).

10. A method for mounting to a brush holder mounted
to a dynamoelectric machine a brush assembly
(24F) in which a brush spring (27) is disposed under
compression between a brush (21) and a brush ter-
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minal (25), and a pigtail (26) is disposed under ten-
sion between said brush (21) and said brush termi-
nal (25) by a force from said brush spring (27), said
method comprising the steps of:

inserting a guide member (61) between said
pigtail (26) and said brush spring (27) of said
brush assembly (24F) with said pigtail disposed
under tension;
inserting said brush (21) into a brush insertion
aperture (22a) of said brush holder (22); and
pressing said brush terminal (25) using said
guide member (61) as a guide, placing said
brush terminal (25) in contact with a holder ter-
minal (23) of said brush holder (22), and then
fixing said brush terminal (25) to said holder ter-
minal (23) of said brush holder (22).
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