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(54) TERMINAL BLOCK OF ROTATING ELECTRIC MACHINE

(57) A terminal block (10) of a rotating electric ma-
chine (1) includes a terminal block main body (13), a
high-current electrical wire connecting section (17) to
which a high-current electrical wire (4) of the rotating elec-
tric machine (1) is connected, multiple neutral wire con-

necting sections (18) to which neutral wires (5) of the
rotating electric machine (1) are connected, and a bus
bar (21) that connects the neutral wire connecting sec-
tions (18) to each other.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a terminal block
of a rotating electric machine.

BACKGROUND ART

[0002] Rotating electric machines used as motors,
generators, and the like have been conventionally known
(refer to, for example, Patent Literature 1).
[0003] In some configurations for a rotating electric ma-
chine having multiple parallel circuits of star connection
(Y connection), neutral points of the circuits are connect-
ed to each other. In that case, the electric potentials of
the neutral points are made uniform among the circuits,
which creates an effect that the magnetic fluxes are made
uniform among the circuit.
[0004] In a rotating electric machine described in Pat-
ent Literature 1, a bus bar formed in a circular arc shape
is used to connect neutral points of the circuits to each
other. The bus bar has connecting sections for lead wires
on the neutral point side of the rotating electric machine,
and is arranged at a coil end portion of the rotating electric
machine.

CITATION LIST

PATENT LITERATURE

[0005] Patent Literature 1: Japanese Patent Applica-
tion Publication No. 2009-124902

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] In the rotating electric machine described in Pat-
ent Literature 1, since the bus bar is arranged at a coil
end portion of the rotating electric machine, there is a
problem that holding the bus bar is likely to be unstable.
[0007] In view of the above, an object of the present
invention is to provide a terminal block of a rotating elec-
tric machine that can improve the stability of holding a
bus bar connecting the neutral points of the circuits to
each other.

SOLUTION TO PROBLEM

[0008] A terminal block of a rotating electric machine
according to the present invention includes a plurality of
neutral wire connecting sections to which neutral wires
of the rotating electric machine are connected and a bus
bar that connects the neutral wire connecting sections to
each other.

ADVANTAGEOUS EFFECTS OF INVENTION

[0009] The terminal block of a rotating electric machine
according to the present invention can improve the sta-
bility of holding the bus bar.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

[Fig. 1] Fig. 1 is a perspective view of a rotating elec-
tric machine having a terminal block according to a
first embodiment of the present invention.
[Fig. 2] Fig. 2 is a perspective view of the terminal
block according to the first embodiment of the
present invention.
[Fig. 3] Fig. 3 is an exploded perspective view of the
terminal block according to the first embodiment of
the present invention.
[Fig. 4] Fig. 4 is a plan view of the terminal block
according to the first embodiment of the present in-
vention.
[Fig. 5] Fig. 5 is a cross-sectional view taken along
line A-A in Fig. 4.
[Fig. 6] Fig. 6 is a perspective view of a terminal block
according to a second embodiment of the present
invention.
[Fig. 7] Fig. 7 is a perspective view of a terminal block
according to a modification of the present invention.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, embodiments of the present inven-
tion will be described in detail along with the drawings.

[First Embodiment]

[0012] A terminal block according to the first embodi-
ment of the present invention will be described based on
Figs 1 to 5.
[0013] A rotating electric machine 1 is used for a rotat-
ing electric machine, such as a motor and a generator.
The rotating electric machine 1 is, for example, a motor
having three phase poles.
[0014] As illustrated in Fig. 1, the rotating electric ma-
chine 1 includes a housing 2, a stator 3 housed in the
housing 2, and a rotor (not illustrated) provided inside
the stator 3. The stator 3 is formed in a cylindrical shape,
and coils of multiple phases including the U-phase, V-
phase, and W-phase are wound in slots formed on the
inner circumferential side of the stator 3 at equal angular
intervals. The stator 3 has multiple (in this embodiment,
three) high-current electrical wires (lead wires) 4 extend-
ing respectively from the coils of the phases. In addition
to the high-current electrical wires 4 of the U-phase, V-
phase, and W-phase, multiple (in this embodiment, two)
neutral wires (lead wires) 5 of the neutral phase, which
is equivalent to ground, also extend to an end surface of
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the stator 3. To the distal end of each the high-current
electrical wires 4 of the U-phase, V-phase, and W-phase
is attached a terminal 6. To the distal end of each of the
neutral wires 5 of the neutral phase is attached a terminal
7.
[0015] The rotating electric machine 1 includes a ter-
minal block (bus bar built-in terminal block) 10A attached
at an end surface of the housing 2. The terminal block
10A is attached to the housing 2 using bolts 12 passing
through through holes 11 (refer to Figs 2 to 4).
[0016] As illustrated in Figs. 2 to 5, a terminal block
main body 13 of the terminal block 10A is made by as-
sembling a resin cover 15 to a metal base 14. To prevent
the base 14 from directly touching the cover 15, an insu-
lating plate 16 made of a highly heat conductive resin is
provided between the base 14 and the cover 15. The
base 14 is made, for example, of aluminum, and the cover
15 is made, for example, of PPS resin. The insulating
plate 16 is made of a resin material different from one
which the cover 15 is made of, and this different resin
material has an electrical insulating property as well as
higher thermal conductivity than the resin material which
the cover 15 is made of.
[0017] On the terminal block main body 13 are provid-
ed in a three high-current electrical wire connecting sec-
tions 17 of the U-phase, V-phase, and W-phase to which
the terminals 6 of the high-current electrical wires 4 of
the U-phase, V-phase, and W-phase are electrically con-
nected, as well as two neutral wire connecting sections
18 of the neutral phase to which the terminals 7 of the
neutral wires 5 of the neutral phase are electrically con-
nected. Specifically, the three high-current electrical wire
connecting sections 17 are provided at the center of the
terminal block main body 13, and the two neutral wire
connecting sections 18 are provided at the both ends of
the terminal block main body 13 with the three high-cur-
rent electrical wire connecting sections 17 interposed in
between. Formed at the high-current electrical wire con-
necting sections 17 and the neutral wire connecting sec-
tions 18 are bolt holes 19 and 20, respectively. The high-
current electrical wire connecting sections 17 and the
neutral wire connecting sections 18 are made of conduc-
tive materials. The joining method between the high-cur-
rent electrical wire connecting section 17 and the cover
15 may be insert molding or press fitting. Similarly, the
joining method between the neutral wire connecting sec-
tion 18 and the cover 15 may be insert molding or press
fitting.
[0018] In the terminal block main body 13 is provided
a bus bar 21 that electrically connects the two neutral
wire connecting sections 18 to each other. The bus bar
21 has a first conductive portion 21a extending linearly
and second conductive portions 21b extending perpen-
dicularly from the both ends of the first conductive portion
21a, and is formed in a U shape in plan view. The shape
of the bus bar 21 only needs to be one not interfering
with the high-current electrical wire connecting sections
17 and the neutral wire connecting sections 18, and is

not limited to a U shape in plan view. At the distal ends
of the second conductive portions 21b of the bus bar 21
are formed through holes 22. The bus bar 21 is made,
for example, of copper.
[0019] In addition, the terminal block main body 13 has
a frame 23 defining a space in which the bus bar 21, the
high-current electrical wire connecting sections 17, and
the neutral wire connecting sections 18 are provided, a
partition wall 24 provided between the high-current elec-
trical wire connecting sections 17 and the bus bar 21,
and partition walls 25 provided between adjacent high-
current electrical wire connecting sections 17. The frame
23 and the partition wall 24 are formed in a U shape in
plan view. The frame 23 and the partition walls 24 and
25 are integrally formed with the cover 15 of the terminal
block main body 13. In other words, the frame 23 and
the partition walls 24 and 25 are made of a material having
an electrical insulating property.
[0020] In addition, the terminal block main body 13 has
fixing portions 26 for fixing the bus bar 21, and the ter-
minal block main body 13 has a slit 27 formed for inserting
the bus bar 21. The fixing portion 26 is provided to bridge
between the frame 23 and the partition wall 24. By in-
serting the second conductive portion 21b of the bus bar
21 between the fixing portion 26 and the cover 15 of the
terminal block main body 13, the bus bar 21 is fixed to
the terminal block main body 13.
[0021] Moreover, the terminal block main body 13 has
a lid member 28 made of resin to close the slit 27. The
lid member 28 is made, for example, of the same resin
material as that of the cover 15. The lid member 28 is
attached to the terminal block main body 13 with the sec-
ond conductive portions 21b of the bus bar 21 inserted
between the fixing portions 26 and the cover 15 of the
terminal block main body 13. By doing so, the bus bar
21 is positioned, as illustrated in Fig. 4, between the lid
member 28 and a protrusion 29 integrally formed with
the cover 15.
[0022] When assembling the rotating electric machine
1, bolts 30 are screwed into the bolt holes 19 of the high-
current electrical wire connecting sections 17 to fasten
the terminals 6 of the high-current electrical wires 4 and
a bus bar (not illustrated) for an inverter together to the
high-current electrical wire connecting sections 17.
Meanwhile, bolts 31 are screwed into the bolt holes 20
of the neutral wire connecting sections 18 to fasten the
terminals 7 of the neutral wires 5 and the bus bar 21
together. By doing so, the high-current electrical wires 4
of the rotating electric machine 1 are electrically connect-
ed to the high-current electrical wire connecting sections
17, and the neutral wires 5 of the rotating electric machine
1 are electrically connected to the neutral wire connecting
sections 18.
[0023] Hereinafter, operation and effects of this em-
bodiment will be described.

(1) The terminal block 10A according to this embod-
iment includes the terminal block main body 13, the
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high-current electrical wire connecting sections 17
to which the high-current electrical wires 4 of the ro-
tating electric machine 1 are connected, the multiple
neutral wire connecting sections 18 to which the neu-
tral wires 5 of the rotating electric machine 1 are con-
nected, and the bus bar 21 connecting the multiple
neutral wire connecting sections 18 to each other.
The terminal block 10A according to this embodi-
ment has a structure in which the bus bar 21 is built-
in, and is fixed to the housing 2 of the rotating electric
machine 1. Since the housing 2 itself to which the
terminal block 10A is attached is rigid to a certain
extent, the terminal block 10A is firmly fixed to the
housing 2. In addition, since the terminal block 10A
itself to which the bus bar 21 is attached also is rigid
to a certain extent, the bus bar 21 is firmly fixed to
the terminal block 10A. Consequently, the stability
of holding the bus bar 21 is improved, and it is pos-
sible to use the rotating electric machine 1 in a field
where large vibrations and large impact inputs are
applied, such as mobile equipment.
Thus, the terminal block 10A of the rotating electric
machine 1 according to this embodiment improves
the stability of holding the bus bar 21.
(2) The terminal block main body 13 has the partition
wall 24 provided between the high-current electrical
wire connecting sections 17 and the bus bar 21, and
the partition wall 24 is made of an electrically insu-
lating material.
Since the partition wall 24 between the high-current
electrical wire connecting sections 17 and the bus
bar 21 provides electrical insulation between the
high-current electrical wire connecting sections 17
and the bus bar 21, it is possible to shorten the dis-
tance between the high-current electrical wire con-
necting sections 17 and the bus bar 21, which makes
it possible to downsize the terminal block 10A.
(3) The terminal block main body 13 has the fixing
portions 26 for fixing the bus bar 21, and the terminal
block main body 13 is provided with the slit 27 formed
for inserting the bus bar 21.
Since the bus bar 21 is not disengaged from the ter-
minal block main body 13 even before the neutral
wires 5 are connected to the neutral wire connecting
sections 18, the ease of assembling the terminal
block 10A to the rotating electric machine 1 is im-
proved. In addition, since the slit 27 for inserting the
bus bar is formed in the terminal block main body
13, it is easy to fix the bus bar 21 to the fixing portion
26.
(4) The terminal block main body 13 has the lid mem-
ber 28 to close the slit 27.

[0024] The lid member 28, which closes the slit 27,
provides electrical insulation between parts outside the
lid member 28 and the bus bar 21, also holds the bus bar
21 in the terminal block main body 13.

[Second Embodiment]

[0025] A terminal block according to a second embod-
iment of the present invention will be described based
on Fig. 6. Note that the same parts as in the above first
embodiment are denoted by the same reference signs,
and thus, descriptions thereof will be omitted.
[0026] As illustrated in Fig. 6, a terminal block main
body 13 of a terminal block 10B has fixing tabs 32 for
fixing a bus bar 21. Formed at the outer surface of the
fixing tab 32 is an inclined portion 33. When the bus bar
21 is attached from the outside of the terminal block main
body 13 by pressing the bus bar 21 to the fixing tabs 32,
the inclined portions 33 of the fixing tabs 32 guide second
conductive portions 21b of the bus bar 21 to fit into the
fixing tabs 32, which makes the attachment easy. By at-
taching the bus bar 21 such that the bus bar 21 fits into
the fixing tabs 32, the bus bar 21 is positioned by protru-
sions 34 integrally formed with a cover 15 as illustrated
in Fig. 6.
[0027] Hereinafter, operation and effects of the second
embodiment will be described.
[0028] In the terminal block 10B according to the sec-
ond embodiment, the terminal block main body 13 has
the fixing tabs 32 for fixing the bus bar 21.
[0029] Since the bus bar 21 is not disengaged from the
terminal block main body 13 even before neutral wires 5
are connected to neutral wire connecting sections 18,
the ease of assembling the terminal block 10B to the
rotating electric machine 1 is improved. In addition, when
the bus bar 21 is pressed against the fixing tabs 32, the
fixing tabs 32 are elastically deformed and the bus bar
21 fits in. Thus it is easy to fix the bus bar 21 to the fixing
tabs 32.
[0030] Although the present invention has been de-
scribed as above in accordance with the embodiments,
the present invention is not limited to these descriptions.
It is apparent to those skilled in the art that various mod-
ifications and improvements can be made.
[0031] For example, the fixing portions 26 and the fix-
ing tabs 32 may be eliminated as illustrated in Fig. 7. In
that case, the bus bar 21 may be temporally fastened
(fixed) to the neutral wire connecting sections 18 using
the bolts 31 during parts transportation or the like. Alter-
natively, although not illustrated, in the case where the
distance between the high-current electrical wire con-
necting sections 17 and the bus bar 21 are large enough,
or in similar cases, the partition walls 24 and 25 can be
eliminated.

REFERENCE SIGNS LIST

[0032]

1 rotating electric machine
4 high-current electrical wire
5 neutral wire
10 terminal block
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13 terminal block main body
17 high-current electrical wire connecting section
18 neutral wire connecting section
21 bus bar
24 partition wall
26 fixing portion
27 slit
28 lid member
32 fixing tab

Claims

1. A terminal block of a rotating electric machine, com-
prising:

a terminal block main body;
a high-current electrical wire connecting section
to which a high-current electrical wire of the ro-
tating electric machine is connected;
a plurality of neutral wire connecting sections to
which neutral wires of the rotating electric ma-
chine are connected; and
a bus bar that connects the neutral wire con-
necting sections to each other.

2. The terminal block of the rotating electric machine
according to claim 1, wherein
the terminal block main body has a partition wall pro-
vided between the high-current electrical wire con-
necting section and the bus bar, and
the partition wall is made of a material having an
electrical insulating property.

3. The terminal block of the rotating electric machine
according to claim 1 or 2, wherein
the terminal block main body has a fixing portion for
fixing the bus bar, and
in the terminal block main body, a slit is formed for
inserting the bus bar.

4. The terminal block of the rotating electric machine
according to claim 3, wherein
the terminal block main body has a lid member to
close the slit.

5. The terminal block of the rotating electric machine
according to claim 1 or 2, wherein
the terminal block main body has a fixing tab for fixing
the bus bar.
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