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(57) ABSTRACT

A motor-driven compressor includes an electric motor, a
compression unit, a lead wire, a connection terminal, a cluster
block, a housing, a motor drive circuit, a conductive terminal,
and a coupling member. The lead wire is extended from a coil
end of the stator. The connection terminal is electrically con-
nected to the lead wire. The cluster block accommodates the
connection terminal. The conductive terminal electrically
connects the connection terminal and the motor drive circuit.
The coupling member is arranged between the stator and the
cluster block. The cluster block is coupled to the stator by the
coupling member. The coupling member is configured to
change an coupling position of the cluster block relative to the
stator so that the connection terminal faces the conductive
terminal.
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MOTOR-DRIVEN COMPRESSOR

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a motor-driven com-
pressor.
[0002] A motor-driven compressor includes a compression

unit, which compresses and discharges a refrigerant, an elec-
tric motor, which serves as a drive source for the compression
unit, and a motor drive circuit, which drives the electric motor.
A conductive terminal electrically connects the motor drive
circuit and the electric motor, and a lead wire extends from the
electric motor. A connection terminal arranged in a cluster
block, which is accommodated in a housing, electrically con-
nects the conductive terminal and the lead wire. Japanese
Laid-Open Patent Publication No. 2006-42409 describes an
example in which the cluster block is coupled to a stator core
of the electric motor.

[0003] In a motor-integrated compressor (motor-driven
compressor) of the above-described publication, a cluster
(cluster block) includes a dovetail projection, and a stator
core has an outer surface including a dovetail groove extend-
ing along the axial direction of the stator core. The dovetail
projection is engaged with the dovetail groove by sliding the
dovetail projection into the dovetail groove. This couples the
cluster to the outer surface of the stator core.

[0004] Shrink-fitting is performed to couple the stator core,
which is coupled with the cluster, to the interior of the motor
housing. After the stator core is shrink-fitted to the interior of
the motor housing, the conductive terminal and the connec-
tion terminal are connected in the cluster. When the cluster is
coupled to the outer surface of the stator core by engaging the
dovetail projection and the dovetail groove like in the publi-
cation described above, a clearance is formed between the
dovetail projection and the dovetail groove. The clearance
allows for adjustment of the position of the cluster to a certain
extent. Thus, when the stator core is shrink-fitted to the inte-
rior of the motor housing, the conductive terminal and the
connection terminal may easily be connected in the cluster
even when the conductive terminal and the connection termi-
nal are not located at the proper connection positions.
[0005] In the publication described above, however, the
dovetail groove formed in the outer surface of the stator core
to couple the cluster to the stator core inhibits the flow of
magnetic flux through the stator. This lowers the torque of the
electric motor.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to provide a
motor-driven compressor that allows for a cluster block to be
coupled to a stator, suppresses decreases in the torque of the
electric motor as much as possible, and facilitates the con-
nection of the conductive terminal and the connection termi-
nal.

[0007] To achieve the above object, one aspect of the
present invention is a motor-driven compressor including an
electric motor, a compression unit, a lead wire, a connection
terminal, a cluster block, a housing, a motor drive circuit, a
conductive terminal, and a coupling member. The electric
motor includes a stator, which includes a stator core and a coil
end that projects from the stator core, a rotor , and a rotation
shaft, which that rotates integrally with the rotor. The com-
pression unit is driven by rotation of the rotation shaft. The
lead wire is extended from the coil end. The connection
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terminal is electrically connected to the lead wire. The cluster
block accommodates the connection terminal. The housing
accommodates the electric motor, the compression unit, and
the cluster block. The motor drive circuit drives the electric
motor. The conductive terminal electrically connects the con-
nection terminal and the motor drive circuit. The coupling
member is arranged between the stator and the cluster block.
The coupling member couples the cluster block to the stator.
The coupling member is configured to change a coupling
position of the cluster block relative to the stator so that the
connection terminal faces the conductive terminal.

[0008] Other aspects and advantages of the present inven-
tion will become apparent from the following description,
taken in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The invention, together with objects and advantages
thereof, may best be understood by reference to the following
description of the presently preferred embodiments together
with the accompanying drawings in which:

[0010] FIG. 1 is a cross-sectional view of a motor-driven
compressor according to one embodiment of the present
invention;

[0011] FIG. 2 is a partial cross-sectional view of the motor-
driven compressor of FIG. 1;

[0012] FIG. 3 is a perspective view of a cluster block shown
in FIG. 2;
[0013] FIG. 4 is a perspective view of a coupling member

shown in FIG. 2;

[0014] FIG. 5 is a perspective view showing the cluster
block and the coupling member of FIGS. 3 and 4 coupled to
each other;

[0015] FIG. 6A is a perspective view showing a cluster
block and a coupling member coupled to each other in another
embodiment;

[0016] FIG. 6B is aside view showing the cluster block and
the coupling member of FIG. 6A coupled to each other;
[0017] FIG. 7 is a partial cross-sectional view of a motor-
driven compressor in a further embodiment;

[0018] FIG. 8 is a partial cross-sectional view of a motor-
driven compressor in a further embodiment;

[0019] FIG.9isaperspective view of a coupling member in
a further embodiment;

[0020] FIG. 10 is a partial cross-sectional view of a motor-
driven compressor in the embodiment shown in FIG. 9; and
[0021] FIG. 11 is a partial cross-sectional view of a motor-
driven compressor in a further embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0022] One embodiment of a motor-driven compressor will
now be described with reference to FIGS. 1to 5.

[0023] As shown in FIG. 1, a housing 11 of a motor-driven
compressor 10 includes a cylindrical motor housing 12 and a
cylindrical discharge housing 13. The motor housing has a
closed end and an open end 121/ (left end in FIG. 1). The
discharge housing 13 is coupled to the open end 121/ of the
motor housing 12. The closed end of the motor housing 12
forms an end wall 12a coupled to a cylindrical inverter cover
41, whichhas a closed end. A discharge chamber 15 is formed
between the motor housing 12 and the discharge housing 13.
A discharge port 16 is formed at one end wall of the discharge
housing 13, and an external refrigerant circuit (not shown) is
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connected to the discharge port 16. An intake port (not shown)
is formed in the circumferential wall of the motor housing 12,
and the external refrigerant circuit is connected to the intake
port.

[0024] A rotation shaft 23 is accommodated in the motor
housing 12. The rotation shaft 23 is supported to be rotatable
in the motor housing 12 by radial bearings 23a and 2354.
Further, a compression unit 18, which compresses refriger-
ant, and an electric motor 19, which drives the compression
unit 18, are accommodated in the motor housing 12. Further,
the end wall 12a of the motor housing 12 and the inverter
cover 41 define an accommodation compartment 41qa. In the
accommodation compartment 41a, a motor drive circuit 40
(shown with a chain double dashed line in FIG. 1) is coupled
to the outer surface of the end wall 12a. Thus, in the present
embodiment, the compression unit 18, the electric motor 19,
and the motor drive circuit 40 are arranged in order in a
direction (axial direction) in which an axis L of the rotation
shaft 23 extends.

[0025] The compression unit 18 includes a fixed scroll 20,
which is fixed in the motor housing 12, and a movable scroll
21, which is engaged with the fixed scroll 20. A compression
chamber 22 having a variable displacement is formed
between the fixed scroll 20 and the movable scroll 21.
[0026] The electric motor 19 is arranged at a portion of the
compressor 10 that is relatively close to the end wall 12a
(right side of FIG. 1) of the motor housing 12 than the com-
pression unit 18. The electric motor 19 includes a rotor 24,
which integrally rotates with the rotation shaft 23, and a stator
25, which is fixed to the inner circumferential surface of the
motor housing 12 around the rotor 24.

[0027] The rotor 24 includes a cylindrical rotor core 24a,
which is coupled to the rotation shaft 23. Permanent magnets
24b are embedded in the rotor core 24a and arranged at equal
intervals in the circumferential direction of the rotor core 24a.
The rotor core 24a is formed by stacking a plurality of mag-
netic core plates 24¢ (electromagnetic steel plates). The stator
25 includes an annular stator core 26, which is fixed to the
inner circumferential surface of the motor housing 12, and
coils 29, which are arranged on the stator core 26. The stator
core 26 is formed by stacking a plurality of magnetic core
plates 26¢ (electromagnetic steel plates).

[0028] As shown in FIG. 2, teeth 27 project from an inner
circumference of each core plate 26¢ toward the inner side in
the radial direction of the rotation shaft 23. The teeth 27 are
arranged at equal intervals in the circumferential direction of
the stator core 26. Slots 27s are arranged between adjacent
teeth 27 at equal intervals in the circumferential direction of
the stator core 26. Coils 29 are wound around the teeth 27 in
the slots 27s with tubular insulating sheets 28 arranged
between the teeth 27 and the coils 29. The insulating sheets 28
extend along the axial direction of the rotation shaft 23 in the
slots 275 and have axial ends projecting out of the two axial
end faces 26e and 26/ of the stator core 26.

[0029] As shown in FIG. 1, a cuff 28e is bent formed at the
two ends of each insulating sheet 28. The bent distal end of
each cuff 28e is hooked to each of the end faces 26¢ and 26/
of' the stator core 26. This prevents displacement of the insu-
lating sheet 28 relative to the stator core 26 in the slot 27s.
Each coil 29 of the electric motor 19 includes coil ends 29¢
and 29/ projecting out of the stator core 26. The coil end 29¢
is located at a portion of the electric motor 19 that is relatively
close to the motor drive circuit 40 (one side in the axial
direction of the rotation shaft 23) than the stator core 26. The
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coil end 29f7s located at a portion of the electric motor 19 that
is relatively close to the compression unit 18 (other side in the
axial direction of the rotation shaft 23) than the stator core 26.
Lead wires 30 are provided for a U phase, aV phase,anda W
phase. The lead wires 30 (only one shown in FIG. 1) each
include a starting end drawn out from the coil end 29flocated
at a portion of the electric motor 19 that is relatively close to
the compression unit 18.

[0030] As shown in FIGS. 1 and 2, gaps 29s are formed
between the end faces 26¢ and 261 (teeth 27) of the stator core
26 and the corresponding coil ends 29¢ and 29fin the axial
direction of the rotation shaft 23 and between the ends of
adjacent insulating sheets 28 in the circumferential direction
of'the stator core 26. The gaps 29s are voids formed by the coil
ends 29¢ and 29f'when the two ends of each insulating sheet
28 project out of the end faces 26¢ and 26/ of the stator core
26. Further, the gaps 29s are arranged in the circumferential
direction of the stator core 26. The formation of the gaps 29s
ensure insulation between the end faces 26e and 26f of the
stator core 26 and the coil ends 29¢ and 29/

[0031] The end wall 124 of the motor housing 12 includes
a through-hole 125. A sealing terminal 42 is arranged in the
through-hole 126. The sealing terminal 42 includes three
conductive terminals 43 (only one shown in FIG. 1) and three
glass insulating members 44 (only one shown in FIG. 1). The
conductive terminals 43 electrically connect the electric
motor 19 and the motor drive circuit 40. The glass insulating
members 44 fix the conductive terminals 43 to the end wall
124 while insulating the conductive terminals 43 from the end
wall 12a. Each conductive terminal 43 includes a first end
electrically connected to the motor drive circuit 40 by a cable
45 and a second end extending into the motor housing 12.
[0032] A cluster block 51 is accommodated in the motor
housing 12. The cluster block 51 is arranged on the stator core
26 at a portion located at the outer side of the coil end 29¢ in
the radial direction of the rotation shaft 23. A coupling mem-
ber 61 couples the cluster block 51 to the stator 25. The cluster
block 51 accommodates connection terminals 51a electri-
cally connected to the lead wires 30, respectively. Three first
insertion holes 511 (only one shown in FIG. 1) are formed in
an end face (first end face of the cluster block 51) relatively
close to the compression unit 18 in the cluster block 51. A
starting end of each lead wire 30 is electrically connected to
one of the connection terminals 51a through the correspond-
ing first insertion hole 511. Furthermore, three tubular por-
tions 513 (only one shown in FIG. 1) are formed on an end
face (second end face of the cluster block 51) relatively close
to the motor drive circuit 40 in the cluster block 51. The
cluster block 51 includes second insertion holes 512 that are
in communication with the inner side of the corresponding
tubular portion 513. The second end of each conductive ter-
minal 43 is electrically connected to one of the connection
terminals 514 through the corresponding tubular portion 513
and the corresponding second insertion hole 512.

[0033] As shown in FIG. 3, the cluster block 51 has the
shape of a square box with a low profile. The cluster block 51
has a lower surface 51c¢ including a bulging portion 51d that
bulges downward and is continuous with the end face of the
cluster block 51 that faces the motor drive circuit 40. The
bulging portion 514 includes an end face 5114 (first end face
of the bulging portion 514d) relatively close to the compres-
sion unit 18. The end face 5114 includes a plate-shaped inser-
tion portion 51f'that is parallel to the lower surface 51¢ of the
cluster block 51 and extends in the extending direction of the
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conductive terminals 43. The insertion portion 51/has a lower
surface 511f'with a distal end that includes a hooking portion
51gthat projects downward from the lower surface 511fof the
insertion portion 517

[0034] As shown in FIG. 4, the coupling member 61
includes a plate-shaped main body 61a. The main body 61a
has an end face (first end face) relatively close to the motor
drive circuit 40 including a projection 615. The projection
615 includes an insertion hole 61/, which serves as a receiv-
ing portion into which the insertion portion 51f'is inserted.
The insertion hole 61/ has a rectangular shape. Two inserting
projection pieces 62 project downward (toward the inner side
in the radial direction of the rotation shaft 23) from the lower
side of the main body 61a. Further, the main body 61a
includes two plate-shaped contact portions 63 projecting
toward the compression unit 18 from an end face (second end
face of the main body 61a) that is relatively close to the
compression unit 18.

[0035] The insertion hole 61/ has a width H1 in the longi-
tudinal direction that is greater than a width H2 of the inser-
tion portion 51f° A cutout 61%, which extends in the longitu-
dinal direction of the insertion hole 61/, is formed at a
boundary of the projection 615 and the end face of the main
body 61a that is relatively close to the motor drive circuit 40.
The cutout 61% has a width H3 in the longitudinal direction
that is greater than the width H2 of the insertion portion 51/
The interior of the cutout 61% is in communication with the
insertion hole 614.

[0036] Each inserting projection piece 62 has a basal por-
tion 62a, which is continuous with the lower side of the main
body 61a, and distal portion 625, which is continuous with the
basal portion 62a and further elongated than the basal portion
62a. The basal portions 62a are separated by a distance con-
forming to the width of the coil 29 and the insulating sheet 28
in each slot 27s. The basal portion 62a has a thickness allow-
ing for insertion between adjacent insulating sheets 28 in the
circumferential direction of the stator core 26. Thus, the two
inserting projection pieces 62 can be inserted into the corre-
sponding gaps 29s. The two distal portions 625, which extend
from the basal portions 624, may be moved toward or away
from each other. Each distal portion 625 includes an engage-
ment section 627 The engagement sections 62/ of the two
distal portions 625 are bent toward each other. Each contact
portion 63 includes a lower surface 63a that is arcuate to
extend along the outer circumferential surface of the stator
core 26.

[0037] As shown in FIG. 5, the cluster block 51 and the
coupling member 61 are coupled to each other by inserting
the insertion portion 51f1nto the insertion hole 61/%. When the
cluster block 51 and the coupling member 61 are coupled, the
end face 5114 of the bulging portion 514 that is relatively
close to the compression unit 18 faces an end face 6115 of the
projection 615 thatis relatively close to the motor drive circuit
40. Further, the hooking portion 51g projects from the inser-
tion hole 61/ into the cutout 61% in the radial direction of the
rotation shaft 23. This hooks the hooking portion 51g to the
projection 615 (coupling member 61) and rigidly couples the
cluster block 51 and the coupling member 61. The insertion
portion 51fis movable in the insertion hole 61/ along the
longitudinal direction of the insertion hole 61/ (direction
orthogonal to the extending direction of the conductive ter-
minals 43).

[0038] As shown in FIG. 2, when the two inserting projec-
tion pieces 62 are inserted into the corresponding gaps 29s
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from the outer circumferential side of the coil ends 29¢ in the
radial direction of the rotation shaft 23, the engagement sec-
tions 62/ come into contact with the corresponding insulating
sheet 28. This moves the distal portions 626 away from each
other. When inserting the inserting projection pieces 62 into
the gaps 29s, the distal portions 624 act to move toward each
other. In other words, the distal portions 625 act to return to
their original positions. As a result, the corresponding insu-
lating sheet 28 and the coil 29 are held between the engage-
ment sections 62f This holds the engagement sections 62f
with the insulating sheet 28, and couples the cluster block 51
to the stator 25 with the coupling member 61.

[0039] The engagement of the engagement sections 62f
with the insulating sheet 28 prevents removal of the two
inserting projection pieces 62 from the coil end 29¢ toward
the outer circumferential side (radially outer side). Movement
of the coupling member 61 in the axial direction of the rota-
tion shaft 23 relative to the stator 25 is restricted by the contact
of'the two inserting projection pieces 62 with the end face 26¢
of'the stator core 26, the contact of the main body 61a of the
coupling member 61 with the end face 26e of the stator core
26, and the contact of the two inserting projection pieces 62
with the coil end 29e. Further, movement of the coupling
member 61 in the circumferential direction of the stator core
26 relative to the stator 25 is restricted by the contact of the
basal portions 62« in the adjacent insulating sheets 28.

[0040] When the cluster block 51 is coupled to the stator 25
by the coupling member 61, the lower surface 63a of each
contact portion 63 comes into contact with the outer circum-
ferential surface of the stator core 26. The contact of the lower
surface 63a of each contact portion 63 with the outer circum-
ferential surface of the stator core 26 maintains the position of
the cluster block 51 relative to the stator 25. In this manner, in
the present embodiment, each contact portion 63 serves as a
maintaining portion that maintains the position of the cluster
block 51 relative to the stator 25.

[0041] The operation of the present embodiment will now
be described.
[0042] The two inserting projection pieces 62 of the cou-

pling member 61 are inserted to the gaps 29s between the end
face 26¢ of the stator core 26, which is relatively close to the
motor drive circuit 40, and the coil end 29e¢ at the outer
circumferential side of the coil end 29e in the radial direction
of'the rotation shaft 23. The cluster block 51 is coupled to the
portion of the stator 25 at the outer circumferential side of the
coil end 29e in the radial direction of the rotation shaft 23. The
outer circumferential surface of the stator core 26 does not
includes a dovetail groove that couples the cluster block 51 to
the stator core 26 like in the prior art. Therefore, the coupling
of the cluster block 51 does not affect the flow of magnetic
flux flowing through the stator core 26.

[0043] When the cluster block 51 is coupled to the stator 25
by the coupling member 61, the stator core 26 is coupled to
the interior of the motor housing 12 through shrink-fitting.
After the stator core 26 is shrink-fit to the interior of the motor
housing 12, the conductive terminals 43 and the connection
terminals 51a are connected. In this case, the coupling posi-
tion of the cluster block 51 relative to the stator 25 can be
changed by moving the insertion portion 51f'in the insertion
hole 61/. Thus, even when the connection positions of the
conductive terminals 43 and the connection terminals 51a are
displaced, the coupling position of the cluster block 51 may
be adjusted so that the connection terminals 51a are aligned
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with the conductive terminals 43. This facilitates the connec-
tion of the conductive terminals 43 and the connection termi-
nals 51a.

[0044] The end face 511d of the bulging portion 51d, which
is relatively close to the compression unit 18, faces the end
face 6116 of the projection 615, which is relatively close to
the motor drive circuit 40. Thus, the load applied to the cluster
block 51 when connecting the conductive terminals 43 and
the connection terminals 51« is received by contact of the end
face 511d of the bulging portion 514 with the end face 6115 of
the projection 615 When connecting the conductive terminal
43 and the connection terminal 51a, this suppresses move-
ment of the cluster block 51 toward the compression unit 18
relative to the stator 25.

[0045] Thepower controlled by the motor drive circuit 40 is
supplied to the electric motor 19 through the cable 45, the
conductive terminals 43, the connection terminals 51a, and
the lead wires 30. This rotates the rotation shaft 23 together
with the rotor 24 at a controlled rotation speed and drives the
compression unit 18. The driven compression unit 18 draws
refrigerant from the external refrigerant circuit into the motor
housing 12 through the intake port, compresses the refriger-
ant drawn into the motor housing 12 with the compression
unit 18, and discharges the compressed refrigerant from the
discharge port 16 into the external refrigerant circuit.

[0046] The above embodiment has
described below.

[0047] (1) Thecluster block 51 is coupled to the stator 25 by
the coupling member 61 that allows for the coupling position
of'the cluster block 51 to be changed relative to the stator 25.
The coupling position of the cluster block 51 is adjusted so
that the connection terminals 51a are aligned with the con-
ductive terminals 43. Thus, even when the connecting posi-
tions of the conductive terminals 43 and the connection ter-
minals 51a are displaced when the stator core 26 is shrink-fit
to the interior of the motor housing 12, the conductive termi-
nals 43 may be connected to the connection terminals 51a.
Thus, there is no need to adjust the coupling position of the
cluster block 51 using a dovetail groove, which inhibits the
flow of magnetic flux, formed in the outer circumferential
surface of the stator core 26 like in the prior art. As a result, the
cluster block 51 is coupled to the stator 25, decreases in the
torque of the electric motor 19 are suppressed as much as
possible, and the connection of the conductive terminals 43
and the connection terminals 51a is facilitated.

[0048] (2) The cluster block 51 is discrete from the cou-
pling member 61. This facilitates adjustment of the coupling
position of the cluster block 51 compared to, for example,
when the cluster block 51 and the coupling member 61 are
integrally formed through a portion having elastic properties.
[0049] (3) The cluster block 51 includes the insertion por-
tion 51/ and the coupling member 61 includes the insertion
hole 614, into which the insertion portion 51f is inserted.
Accordingly, the cluster block 51 and the coupling member
61 are coupled by simply inserting the insertion portion 51f
into the insertion hole 614.

[0050] (4) The insertion portion 51f includes the hooking
portion 51g. The hooking of the hooking portion 51g to the
projection 615 reinforces the coupling of the cluster block 51
and the coupling member 61.

[0051] (5) The contact of the lower surface 63a of each
contact portion 63 with the outer circumferential surface of
the stator core 26 maintains the position of the cluster block

the advantages
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51 relative to the stator 25. This further facilitates the connec-
tion of the conductive terminals 43 and the connection termi-
nals 5la.

[0052] (6) The coupling member 61 includes the two insert-
ing projection pieces 62. Thus, the cluster block 51 may be
coupled to the stator 25 by simply inserting the two inserting
projection pieces 62 into the gaps 29s. Thus, there is no need
for performing machining to couple the cluster block 51 to the
stator core 26, and interference is reduced in the magnetic flux
flowing through the stator core 26.

[0053] (7) The inserting projection piece 62 includes the
engagement section 62/ Engagement of the engagement sec-
tion 62fwith the insulating sheet 28 prevents separation of the
inserting projection piece 62 from the gap 29s.

[0054] (8) Thecoupling member 61 includes the two insert-
ing projection pieces 62 that are inserted to the corresponding
gaps 29sto couple the cluster block 51 to the stator 25 with the
coupling member 61. This reinforces the coupling of the
cluster block 51 relative to the stator 25 as compared to when
the coupling member 61 includes only one inserting projec-
tion piece that is inserted into the gap 29s to couple the cluster
block 51 to the stator 25 with the coupling member 61.
[0055] (9) The conductive terminals 43 are fixed to the end
wall 124 of the motor housing 12. This sets the positions of
the conductive terminals 43. Thus, the adjustment of the
coupling position of the cluster block 51 allows for easy
connection of the conductive terminals 43 and the connection
terminals 51a.

[0056] (10) The motor-driven compressor 10 of the present
embodiment includes the compression unit 18, the electric
motor 19, and the motor drive circuit 40 arranged in order in
the axial direction of the rotation shaft 23. The lead wires 30
are extended from the portion of the electric motor 19 that is
relatively close to the compression unit 18. Thus, in the illus-
trated example, the electric motor 19 and the motor drive
circuit 40 do not need to be electrically connected by wires in
a narrow space between the end face 26e of the stator core 26
and the end wall 124 of the motor housing 12. That is, in the
motor-driven compressor 10 in which the compression unit
18, the electric motor 19, and the motor drive circuit 40 are
arranged in series in this order, wires are simply connected by
connecting the conductive terminals 43 to the connection
terminals 51a in the cluster block 51. This increases effi-
ciency when assembling the motor-driven compressor 10.
Further, when the cluster block 51 is coupled to the stator 25,
the sealing terminal 42 is arranged in the through-hole 125 to
electrically connect the conductive terminals 43 and the con-
nection terminals 51a. Thus, the sealing terminal 42 is
coupled to the through-hole 124 at the same time as when the
conductive terminals 43 are coupled to the connection termi-
nal 51a.

[0057] (11) The inserting projection pieces 62 are inserted
to the gaps 29s formed between the end face 26¢ of the stator
core 26 that is relatively close to the motor drive circuit 40 and
the coil end 29e in the axial direction of the rotation shaft 23.
The gap 29s is used to ensure the insulation between the end
face 26e of the stator core 26 and the coil end 29e. Thus, there
is no need for additional space to insert the inserting projec-
tion pieces 62 into the coil end 29e. The coupling member 61
couples the cluster block 51 to the stator 25 by inserting the
inserting projection pieces 62 into the conventionally existing
gap 29s between the end face 26e¢ that is relatively close to the
motor drive circuit 40 of the stator core 26 and the coil end
29¢.
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[0058] (12) The end face 511d of the bulging portion 514
that is relatively close to the compression unit 18 faces the end
face 6115 of the projection 615 that is relatively close to the
motor drive circuit 40. Thus, the load applied to the cluster
block 51 when connecting the conductive terminal 43 and the
connection terminal 51a is received by contact of the end face
511d of the bulging portion 51d with the end face 6115 of the
projection 615. This suppresses movement of the cluster
block 51 toward the compression unit 18 relative to the stator
25 when connecting the conductive terminal 43 and the con-
nection terminal 51a.

[0059] It should be apparent to those skilled in the art that
the present invention may be embodied in many other specific
forms without departing from the spirit or scope of the inven-
tion. Particularly, it should be understood that the present
invention may be embodied in the following forms.

[0060] As shown in FIGS. 6A and 6B, the cluster block 51
includes a T-shaped insertion portion 71f, which projects
from the lower surface 51¢ of the cluster block 51. Further, the
projection 615 of the coupling member 61 includes an inser-
tion groove 71/ serving as a receiving portion that receives
the insertion portion 71f in a direction orthogonal to the
extending direction of the conductive terminals 43. The cou-
pling member 61 may be coupled to the cluster block 51 by
sliding the insertion portion 71finto the insertion groove 714
in the direction orthogonal to the extending direction of the
conductive terminal 43. The insertion portion 71fis movable
in the direction orthogonal to the extending direction of the
conductive terminals 43 in the insertion groove 71k. The
coupling position of the cluster block 51 relative to the stator
25 may be changed by sliding the insertion portion 71fin the
insertion groove 714.

[0061] Inthe above embodiment, at least one of the insert-
ing projection pieces 62 may be inserted to the gap 29s
formed by the coil end 29¢ (first coil end) located at the
portion of the electric motor 19 that is closes to the motor
drive circuit 40 than the stator core 26, and at least one of the
inserting projection pieces 62 may be inserted into the gap 29s
formed by the coil end 29/ (second coil end) located at the
portion of the electric motor 19 that is closer to the compres-
sion unit 18 than the stator core 26. For example, as shown in
FIG. 7, an extending portion 81 is formed on the coupling
member 61. The extending portion 81 extends between the
coil end 29¢ and the coil end 29/ along the axial direction of
the rotation shaft 23. The inserting projection piece 62
inserted into the gap 29s formed by the coil end 29e located at
the portion of the electric motor 19 that is relatively close to
the motor drive circuit 40 is formed at the portion that is
relatively close to the motor drive circuit 40 in the extending
portion 81. The inserting projection piece 62 inserted into the
gap 29s formed by the coil end 29flocated at the portion of the
electric motor 19 that is relatively close to the compression
unit 18 is formed at the portion that is relatively close to the
compression unit 18 in the extending portion 81. When the
two inserting projection pieces 62 are inserted into the corre-
sponding gaps 29s, the cluster block 51 is coupled to the stator
25 by the coupling member 61. This easily suppresses dis-
placement of the cluster block 51 in the axial direction of the
rotation shaft 23.

[0062] Inthe present embodiment, the engagement section
62/ may be omitted from each inserting projection piece 62.
For example, as shown in FIG. 8, the two inserting projection
pieces 82 may each be tapered toward the distal end at the
lower side of the main body 61a. The cluster block 51 may be
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coupled to the stator 25 with the coupling member 61 by
inserting the two inserting projection pieces 82 into the gaps
29s.

[0063] As shown in FIGS. 9 and 10, the coupling member
61 may include two protrusions 64, and the end face 26¢ of the
stator core 26 may include recesses 26/, which receive the
protrusions 64. The coupling member 61 couples the cluster
block 51 to the stator core 26 by inserting the protrusions 64
into the corresponding recesses 264 Each protrusion 64 is
rod-shaped and projects straight from the end face (second
end face of the main body 61a) that is relatively close to the
compression unit 18 in the main body 61a of the coupling
member 61. Each recess 26/ has the shape of a circular hole
as viewed from above and is formed at a location lying along
a widthwise center line L1 of one of the teeth 27. In other
words, each recess 26/ is formed at a location where the
magnetic field generated in a tooth 27 (stator core 26) is
divided into two on the outer circum{ferential side of the stator
core 26 and the magnetic flux is less likely to saturate in the
stator core 26 (low magnetic flux density). This minimizes
interference to the flow of magnetic flux. Accordingly, the
cluster block 51 may be coupled to the stator core 26 with the
coupling member 61 by simply inserting the protrusions 64
into the corresponding recesses 26/. The interference of the
flow of magnetic flux through the stator core 26 may thus be
reduced as compared to when a dovetail groove is formed on
the outer circumferential surface of the stator core 26 like in
the prior art. The two protrusions may be formed on the end
face 26e of the stator core 26, and the recesses, into which the
protrusions are inserted, may be formed on the coupling
member 61. The cluster block 51 is coupled to the stator core
26 with the coupling member 61 by inserting the two protru-
sions to the corresponding recesses.

[0064] As shown in FIG. 11, a central projecting piece 83
and a two outer projecting pieces 84 and 85 may be arranged
on the lower side of the main body 61a of the coupling
member 61. The central projecting piece 83 is inserted into
and fitted to the gap 29s. The two outer projecting pieces 84
and 85 are arranged on the two opposite sides of the central
projecting piece 83. The two outer projecting pieces 84 and 85
are inserted into two gaps 29s located at opposite sides of the
gap 29s into which the central projecting piece 83 is inserted.
In this structure, the central projecting piece 83 and the two
outer projecting pieces 84 and 85 function as the inserting
projection piece. The central projecting piece 83 extends in a
direction orthogonal to the lower side of the main body 61a.
The central projecting piece 83 and the outer projecting piece
84 include opposing surfaces 83a and 84a facing each other
and extending parallel to each other from the basal end toward
the distal end. The opposing surfaces 835 and 85a face each
other in the central projecting piece 83 and the outer project-
ing piece 85 extend parallel to each other from the basal end
toward the distal end. Thus, each of the opposing surfaces
83a, 835, 844, and 854 extends in a direction orthogonal to the
lower side of the main body 61a. Outer side surfaces 8456 and
854 located on the opposite to the central projecting piece 83
in each of the outer projecting pieces 84 and 85 extend toward
the central projecting piece 83 from the basal end to the distal
end. Thus, each of the outer projecting pieces 84 and 85 hasa
tapered shape that inclines toward the central projecting piece
83 from the basal end toward the distal end. The thickness of
the central projecting piece 83 is greater than the thickness of
each of the outer projecting pieces 84 and 85. The central
projecting piece 83 is set to have a thickness allowing the



US 2014/0093408 Al

central projecting piece 83 to be press-fitted and fixed
between the adjacent insulating sheets 28 in the gap 29s.
[0065] Accordingly, the coupling of the cluster block 51 to
the stator 25 is reinforced compared to when one or two
inserting projection pieces are arranged on the main body 61a
of the coupling member 61 and inserted into the gaps 29s to
couple the cluster block 51 to the stator 25 with the coupling
member 61. Further, the opposing surfaces 83a, 835, 844, and
85a face each other in the central projecting piece 83, and the
outer projecting pieces 84 and 85 extend parallel to each other
from the basal end toward the distal end. The outer side
surfaces 845 and 855 located on opposite sides of the central
projecting piece 83 in each of the outer projecting pieces 84
and 85 extend toward the central projecting piece 83 from the
basal end toward the distal end. The central projecting piece
83 and the outer projecting pieces 84 and 85 of such a struc-
ture can be easily inserted into the gaps 29s arranged in the
circumferential direction of the stator core 26. Movement of
the coupling member 61 along the circumferential direction
of'the stator core 26 relative to the stator 25 may be restricted
by inserting the outer projecting pieces 84 and 85 into the
corresponding gaps 29s. The thickness of the central project-
ing piece 83 is greater than the thickness of each of the outer
projecting pieces 84 and 85. The load applied to the cluster
block 51 when connecting the conductive terminal 43 and the
connection terminal 51a may be easily received compared to
when the thickness of the central projecting piece 83 is thin-
ner than the thickness of each ofthe outer projecting pieces 84
and 85. The central projecting piece 83 is set to have a thick-
ness that can be press-fitted and fixed between the adjacent
insulating sheets 28 in the gap 29s. This prevents separation
of the central projecting piece 83 from the gap 29s, and
separation of the coupling member 61 from the stator 25.
[0066] Inthe above embodiment, the insertion portion may
be arranged on the coupling member 61, and the receiving
portion that receives the insertion portion may be arranged in
the cluster block 51. Further, the hooking portion may be
formed on the insertion portion, and the hooking portion may
be hooked to the cluster block 51.

[0067] In the above embodiment, the hooking portion 51g
may be omitted from the insertion portion 51f

[0068] In the above embodiment, each contact portion 63
may be omitted.

[0069] In the above embodiment, the gap into which the
inserting projection piece 62 is inserted may be formed by the
coil end 29¢, and may be any space as long as it allows for the
cluster block 51 to be coupled to the stator 25 by the coupling
member 61 when the inserting projection piece 62 is inserted.
[0070] In the above embodiment, the number of inserting
projection pieces 62 is not particularly limited.

[0071] Inthe above embodiment, for example, the engage-
ment section 62 may be held on to the coil 29 as long as the
engagement section 62fis held on the stator 25.

[0072] In the above embodiment, for example, the cluster
block 51 and the coupling member 61 may be integrally
formed through a portion having an elastic property. In this
case, the coupling position of the cluster block 51 relative to
the stator 25 may be changed when the portion having an
elastic property is elastically deformed. Accordingly, the
cluster block 51 and the coupling member 61 may be formed
with a single die. Thus, the manufacturing of the cluster block
51 and the coupling member 61 is facilitated compared to
when the cluster block 51 and the coupling member 61 are
discrete.
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[0073] In the above embodiment, the cluster block 51 may
be arranged on the inner circumferential side of the coil end
29¢ in the radial direction of the rotation shaft 23 and coupled
to the stator 25 by inserting the pair of inserting projection
pieces 62 to each gap 29s from the inner circumferential side
of'the coil end 29e in the radial direction of the rotation shaft
23.

[0074] In the above embodiment, the compression unit 18,
the electric motor 19, and the motor drive circuit 40 do not
have to be arranged in order in the axial direction of the
rotation shaft 23. For example, the inverter cover 41 may be
fixed to the circumferential wall of the motor housing 12, and
the motor drive circuit 40 may be accommodated in the
accommodation compartment defined by the circumferential
wall of the motor housing 12 and the inverter cover 41.
[0075] In the above embodiment, the compression unit 18
may be of, for example, a piston type, vane type, and the like.
[0076] The present examples and embodiments are to be
considered as illustrative and not restrictive, and the invention
is not to be limited to the details given herein, but may be
modified within the scope and equivalence of the appended
claims.

What is claimed is:

1. A motor-driven compressor comprising:

an electric motor including a stator, which includes a stator

core and a coil end that projects from the stator core, a
rotor, and a rotation shaft, which rotates integrally with
the rotor;

a compression unit driven by rotation of the rotation shatft;

a lead wire extended from the coil end;

a connection terminal electrically connected to the lead

wire;

a cluster block that accommodates the connection termi-

nal;

a housing that accommodates the electric motor, the com-

pression unit, and the cluster block;

a motor drive circuit that drives the electric motor;

a conductive terminal that electrically connects the con-

nection terminal and the motor drive circuit; and

a coupling member arranged between the stator and the

cluster block, wherein the coupling member couples the
cluster block to the stator,

wherein the coupling member is configured to change a

coupling position of the cluster block relative to the
stator so that the connection terminal faces the conduc-
tive terminal.
2. The motor-driven compressor according to claim 1,
wherein the cluster block is discrete from the coupling mem-
ber.
3. The motor-driven compressor according to claim 2,
wherein
one of the cluster block and the coupling member includes
an insertion portion, and the other one of the cluster
block and the coupling member includes a receiving
portion into which the insertion portion is inserted; and

the cluster block and the coupling member are coupled
together by inserting the insertion portion into the
receiving portion.

4. The motor-driven compressor according to claim 3,
wherein the insertion portion of one of the cluster block and
the coupling member includes a hooking portion hooked to
the other one of the cluster block and the coupling member.
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5. The motor-driven compressor according to claim 1,
wherein the coupling member includes a maintaining portion
that contacts the stator and maintains the cluster block at the
same position.

6. The motor-driven compressor according to claim 1,
wherein

the coupling member includes an inserting projection

piece; and

the cluster block is coupled to the stator by inserting the

inserting projection piece into a gap formed by the coil
end.

7. The motor-driven compressor according to claim 6,
wherein the inserting projection piece includes an engage-
ment section that is engagable with the stator.

8. The motor-driven compressor according to claim 6,
wherein

the inserting projection piece is one of a plurality of insert-

ing projection pieces;

the gap is one of a plurality of gaps; and

the inserting projection pieces are respectively inserted to

the gaps.
9. The motor-driven compressor according to claim 8,
wherein
the coil end is one of a first coil end located at a first end in
an axial direction of the rotation shaft and a second coil
end located at a second end in the axial direction; and

atleast one of the inserting projection pieces is inserted into
the gap formed by the first coil end, and at least another
one of the inserting projection pieces is inserted into the
gap formed by the second coil end.

10. The motor-driven compressor according to claim 8,
wherein

the gaps are arranged in a circumferential direction of the

stator core;

the inserting projection pieces include at least a central

projecting piece and two outer projecting pieces;

the central projecting piece is inserted and fitted into one of

the gaps;

the two outer projecting pieces are arranged on opposite

sides of the central projecting piece and are inserted into
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gaps arranged on opposite sides of the gap into which the
central projecting piece is inserted;

the central projecting piece and the two outer projecting

pieces include opposing surfaces opposing one another
and extending parallel to one another from a basal end
toward a distal end;

each of the two outer projecting pieces includes an outer

side surface located opposite to the central projecting
piece, and the outer side surface extends toward the
central projecting piece from the basal end toward the
distal end; and

the central projecting piece is thicker than each of the two

outer projecting pieces.

11. The motor-driven compressor according to claim 6,
wherein the gap is located between the coil end and an end
face of the stator core in an axial direction of the rotation
shaft.

12. The motor-driven compressor according to claim 1,
wherein

one of the stator and the coupling member includes a pro-

trusion, and the other one of the stator and the coupling
member includes a recess into which the protrusion is
inserted; and

the cluster block is coupled to the stator by inserting the

protrusion into the recess.

13. The motor-driven compressor according to claim 1,
wherein the conductive terminal is fixed to the housing.

14. The motor-driven compressor according to claim 1,
wherein

the compression unit, the electric motor, and the motor

drive circuit are arranged in order in an axial direction of
the rotation shaft; and

the lead wire is extended from a portion of the electric

motor that is relatively close to the compression unit.

15. The motor-driven compressor according to claim 1,
wherein the cluster block includes a portion arranged at a
portion of the stator located at an outer circumferential side of
the coil end in a radial direction of the rotation shaft.
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