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(54) ELECTRIC COMPRESSOR

(57) The present invention provides an electric com-
pressor in which a lead wire on the motor driving circuit
side can be electrically connected positively to a sealed
terminal. Because the sealed terminal is formed from a
terminal body which is made of a metal having electrical
conductivity and whose end is provided with a male
threaded portion, and a joining nut made of a metal hav-
ing electrical conductivity and which is different from the
material for the terminal body, and is threadably mounted
on the male threaded portion of the terminal body, it is
possible to positively join the joining nut of a different
material to the terminal body and to positively join the
lead wire of the same material as the joining nut to the
joining nut by welding, whereby it becomes possible to
electrically connect a lead wire on the driving circuit hous-
ing chamber side positively to the sealed terminal.
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Description

Technical Field

[0001] The present invention relates to an electric com-
pressor provided with a motor for driving a compression
section, a motor driving circuit for driving the motor, and
a sealed terminal for electrically connecting the motor
and the motor driving circuit.

Background Art

[0002] As an electric compressor of this kind, there has
hitherto been known an electric compressor which is pro-
vided with a compression section for compressing a cool-
ing medium, a motor for driving the compression section,
a motor driving circuit for driving the motor, and a sealed
terminal which is provided in a partition wall for partition-
ing a space between the motor and the motor driving
circuit and is intended for electrically connecting a lead
wire on the motor side and a lead wire on the motor driving
circuit side (refer to Patent Document 1, for example).

Prior Art Document

Patent Document

[0003]

Patent Document 1: Japanese Patent Publication
No. 11-324920

Summary of The Invention

Problems to be Solved by The Invention

[0004] In conventional electric compressor, in con-
necting a lead wire on the motor driving circuit side to a
sealed terminal, the lead wire is welded to the sealed
terminal or connecting is performed by using a connector.
However, because the sealed terminal is made of a fer-
rous metal and the lead wire on the motor driving circuit
side is made of a cuprous metal, in welding the lead wire
on the motor driving circuit side to the sealed terminal,
welding becomes difficult because these have different
melting points. Also, in connecting the lead wire on the
motor driving circuit side to the sealed terminal by using
a connector, the connection is accomplished only by the
elastic force of the metal material for the connector.
Therefore, the area of contact between the sealed termi-
nal and the lead wire is small and hence this connection
method is not suitable for the application of a large cur-
rent.
[0005] The object of the present invention is to provide
an electric compressor in which a lead wire on the motor
driving circuit side can be electrically connected positive-
ly to a sealed terminal.

Means for Solving The Problem

[0006] In order to achieve the above object, the present
invention provides an electric compressor which in-
cludes: a compression section for compressing a cooling
medium, a motor for driving the compression section, a
motor driving circuit for driving the motor, a sealed ter-
minal which is provided in a partition wall for partitioning
a space between the motor and the motor driving circuit
and is intended for electrically connecting a lead wire on
the motor side and a lead wire on the motor driving circuit
side. In this electric compressor, the sealed terminal has
a terminal body which is made of a metal having electrical
conductivity and whose end is provided with a male
threaded portion, and a joining member made of a metal
having electrical conductivity and which is different from
the material for the terminal body. The joining member
is provided so as to be capable of being screwed to the
male threaded portion of the terminal body.
[0007] As a result of this, the joining member is
screwed to the male threaded portion of the terminal body
and, therefore, it becomes possible to positively join the
joining member made of a different material to the termi-
nal body.

Effects of The Invention

[0008] According to the present invention, because it
is possible to positively join the joining member of a dif-
ferent material to the terminal body and to positively join
the lead material of the same material as the joining mem-
ber to the joining nut by welding, it becomes possible to
electrically connect a lead wire on the motor driving circuit
side positively to the sealed terminal.

Brief Description of The Drawings

[0009]

Figure 1 is a side sectional view of an electric com-
pressor in an embodiment of the present invention.
Figure 2 is a sectional view of a sealed terminal.
Figure 3 is an exploded perspective view of the
sealed terminal.
Figure 4 is a sectional view showing another exam-
ple of a sealed terminal.

Preferred Embodiment of The Invention

[0010] Figures 1 to 3 show an embodiment of the
present invention.
[0011] The electric compressor of the present inven-
tion is a scroll-type electric compressor which is provided
with a housing 10 formed in cylindrical shape, a com-
pression section 20 for compressing a cooling medium,
a motor 30 for driving the compression section 20, and
a driving circuit section 40 as a motor driving circuit for
performing the operation control of the motor 30, and for
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example, HFC-134a and carbon dioxide are used as a
cooling medium.
[0012] The housing 10 is composed of a first housing
11 in which the compression section 20 is housed, a sec-
ond housing 12 in which the motor 30 is housed, and a
third housing 13 in which the driving circuit section 40 is
housed.
[0013] The first housing 11 is such that one end surface
thereof is closed and the other end surface thereof is
joined to one end surface of the second housing 12. A
cooling medium discharge port, which is not shown, is
provided on a peripheral surface of the first housing 11
on the side of the one end surface.
[0014] The second housing 12 is such that one end
surface thereof is joined to the first housing 11 and the
other end surface thereof is joined to one end surface of
the third housing 13.
[0015] The first housing 11 and the second housing 12
are joined together by a bolt 14 via a center plate 25,
which will be described later, for rotatably supporting the
side of one end of a driving shaft, which will be described
later, for driving the compression section 20.
[0016] The third housing 13 is such that the side of one
end surface thereof is joined to the second housing 12
and the side of the other end surface thereof is closed
by a closing plate 15 so as to be openable. A cooling
medium suction port is provided on a peripheral surface
of the third housing 13 on the side of one end surface
thereof. Furthermore, the third housing 13 is such that
the interior thereof is partitioned by a partition wall 13a
into the side of one end surface including the cooling
medium suction port and the side of the other end sur-
face, and the third housing 13 is provided with a driving
circuit housing chamber 13b for housing the driving circuit
section 40 and a cooling medium suction chamber 13c
in communication with the motor 30 side.
[0017] The compression section 20 has a fixed scroll
member 21 fixed to the side of one end of the first housing
11 and a turning scroll member 22 provided on the side
of the other end of the first housing 11 so as to be rotatable
with respect to the fixed scroll member 21.
[0018] The fixed scroll member 21 is formed from a
member in the shape of a disk provided so as to divide
the interior of the first housing 11, and a convoluted body
21a is provided on a surface on the turning scroll member
22 side. In the radially middle part of the fixed scroll mem-
ber 21, there is provided a cooling medium discharge
hole 21b for discharging a cooling medium compressed
in the compression section 20. A cooling medium dis-
charge chamber 11a is provided between one end sur-
face in the first housing 11 and the fixed scroll member
21 so that a cooling medium discharged from the cooling
medium discharge port flows into the cooling medium
discharge chamber 11a.
[0019] The turning scroll member 22 is such that a con-
voluted body 22a is provided on the surface thereof on
the fixed scroll member 21 side, and to the surface on
the opposite side, there is connected, via a driving bush

24, the side of one end of a driving shaft 23 for transmitting
the torque of the motor 30.
[0020] The driving shaft 23 is provided so as to extend
along the central axis of the second housing 12. The driv-
ing shaft 23 is provided in such a manner that a connec-
tion 23a to the driving bush 24 is eccentric from the ro-
tation center of the driving shaft 23. Also, the driving shaft
23 is such that the side of one end thereof is rotatably
supported by a center plate 25 provided between the
compression section 20 and the motor 30 via a ball bear-
ing 26 and the side of the other end thereof is rotatably
supported via a bearing 12a (a ball bearing 27) provided
on the side of the other end surface of the second housing
12. That is, the driving shaft 23 is rotated by the motor
30 and is adapted to cause the turning scroll member 22
to rotate on a prescribed circular orbit.
[0021] The center plate 25 is provided so as to divide
the space on the compression section 20 side and the
space on the motor 30 side in the housing 10, and there
is provided a communication hole for providing commu-
nication between the space on the compression section
20 side and the space on the motor 30 side. Also, the
center plate 25 is provided with a flanged portion 25a
extending in the circumferential direction of an outer cir-
cumferential surface so that the flanged portion 25a be-
comes sandwiched between the first housing 11 and the
second housing 12.
[0022] Between the turning scroll member 22 and the
center plate 25, there are provided a rotating position
regulating mechanism 28 consisting of pins which are
each fixed to the turning scroll member 22 and the center
plate 25 in order to regulate the rotating position of turning
scroll member 22, and a connecting member for connect-
ing the pins together.
[0023] The motor 30 is composed of a three-phase in-
duction motor and the like and has a rotor 31 formed from
a permanent magnet fixed to the driving shaft 23, and a
stator 32 which is provided so as to surround the rotor
31 and is fixed in the second housing 12.
[0024] The driving circuit section 40 is composed of an
inverter circuit 41 having, on a substrate, power semi-
conductor elements 41a as a plurality of heat generating
parts, a power circuit part 42, such as a smoothing ca-
pacitor and a noise filter, a control section 43 of a micro-
computer configuration, and the like. The driving circuit
section 40 is housed in the driving circuit housing cham-
ber 13b and is fixed in the driving circuit housing chamber
13b by use of a molded resin 44.
[0025] This motor compressor is provided with three
sealed terminals 50 provided in the partition wall 13a po-
sitioned below the cooling medium suction chamber 13c
and intended for supplying the electrical power from the
inverter circuit 41 to the winding of the stator 32.
[0026] Each of the sealed terminals 50 is composed
of a terminal body 51 inserted into a through hole 13d
provided in the partition wall 13a, a fixing nut 52 for fixing
the terminal body 51 to the partition wall 13a, a first in-
sulating member 53 to be interposed on the second hous-
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ing 12 side of the partition wall 13a, a second insulating
member 54 to be interposed between the fixing nut 52
and the partition wall 13a, a joining nut 55 which is con-
nectably provided to an end portion of the terminal body
51 on the driving circuit housing chamber 13b side and
to which a lead wire 45 on the driving circuit housing
chamber 13b side is joined by welding, and an insulating
cover 56 for covering the terminal body 51 from the sec-
ond housing 12 side. The lead wire 45 on the driving
circuit housing chamber 13b side is formed from a cu-
prous material.
[0027] The terminal body 51 is made of a ferrous metal
and is such that an end portion thereof on the second
housing 12 side is provided with a flange 51a and an end
portion thereof on the driving circuit housing chamber
13b side is provided with a male threaded portion 51b
and it is ensured that the lead wire 33 on the motor 30
side is connected to the end portion on the second hous-
ing 12 side. The terminal body 51 is attached to the par-
tition wall 13a by screwing the fixing nut 52 to the male
threaded portion 51b, with the first insulating member 53
interposed on the second housing 12 side of the partition
wall 13a and the second insulating member 54 inter-
posed on the driving circuit housing chamber 13b side
of the partition wall 13a.
[0028] The first insulating member 53 and the second
insulating member 54 are each formed from a member
having insulating properties, such as ceramics and res-
ins. The first insulating member 53 are provided with
three holes 53a, through each of which three terminal
bodies 51 are inserted, and one first insulating member
53 is interposed for the three terminal bodies 51. The
second insulating member 54 is provided with a hole 54a
through which the terminal body 51 is inserted, and one
second insulating member 54 is interposed for one ter-
minal body 51.
[0029] The joining nut 55 is made of a cuprous metal
and is formed in the shape of a cap nut which is such
that the side of one end thereof is closed. The joining nut
55 is provided with a weld 55a so as to protrude from the
side of one end and it is ensured that the lead wire 45 on
the driving circuit housing chamber 13b side is jointed to
the weld 55a by welding. The joining nut 55 is provided
in such a manner that the length along which the joining
nut 55 fits over the male threaded portion 51b of the ter-
minal body 51 is at least not less than 0.4 times the di-
ameter of the male threaded portion 51b.
[0030] The insulating cover 56 is made of a material
having elasticity and insulating properties, such as rub-
ber. The insulating cover 56 is formed so as to cover the
whole area of one end surface of the first insulating mem-
ber 53, and end portions of the three terminal bodies 51
are covered. The insulating cover 56 are provided with
three holes 56a, through each of which three lead wires
33 on the motor 30 side are inserted.
[0031] In the electric compressor configured as de-
scribed above, the driving shaft 23 is rotated by passing
a current to the motor 30, whereby in the compression

section 20 the turning scroll member 22 performs a ro-
tating motion with respect to the fixed scroll member 21.
As a result of this, a cooling medium which flows into the
housing 10 from the cooling medium suction port cools
each of power semiconductor elements 41a of the invert-
er circuit 41 of the driving circuit section 40 via the partition
wall 13a of the cooling medium suction chamber 13c and
cools the motor 30 by flowing through the interior of the
second housing 12. The cooling medium which has flown
through the interior of the second housing 12 flows be-
tween the turning scroll member 22 and the center plate
25 via the communication hole of the center plate 25,
cools the rotating position regulating mechanism 50 and
then flows into the compression section 20. The cooling
medium compressed in the compression section 20 flows
from the cooling medium discharge hole 21b into the cool-
ing medium discharge chamber 11a and is discharged
from the cooling medium discharge port.
[0032] In each of the sealed terminals 50, in performing
the work to connect the lead wire 45 on the driving circuit
housing chamber 13b side, the joining nut 55 is screwed
to the male threaded portion 51b, with the terminal body
51 attached to the partition wall 13a, and the lead wire
45 is joined to the weld 55a of the joining nut 55 by weld-
ing.
[0033] As described earlier, according to the electric
compressor of this embodiment, the sealed terminal 50
has a terminal body 51 which is made of a metal having
electrical conductivity and whose end is provided with a
male threaded portion 51b, and a joining nut 55 made of
a metal having electrical conductivity and which is differ-
ent from the material for the terminal body 51, and is
threadably mounted on the male threaded portion 51b of
the terminal body 51. As a result of this, it is possible to
positively join the joining nut 55 of a different material to
the terminal body 51 and to positively join the lead wire
45 of the same material as the joining nut 55 to the joining
nut 55 by welding, and hence it becomes possible to elec-
trically connect a lead wire 45 on the driving circuit hous-
ing chamber 13b side positively to the sealed terminal 50.
[0034] Because the above-described terminal body 51
is made of a ferrous metal and the joining nut 55 is made
of a cuprous metal, it is possible to easily weld the lead
wire 45 made of a cuprous metal to the joining nut 55
and it becomes possible to positively connect the lead
wire 45 made of a cuprous metal to the terminal body 51
made of a ferrous metal.
[0035] Because the length along which the joining nut
55 fits over the male threaded portion 51b of the terminal
body 51 is not less than 0.4 times the diameter of the
male threaded portion 51b, it is possible to positively at-
tach the joining nut 55 to the terminal body 51 and it is
possible to ensure a contact area of not less than a pre-
scribed contact area between the terminal body 51 and
the joining nut 55. This enables the strength of the sealed
terminal 50 to be increased and the electric resistance
thereof to be reduced.
[0036] In the above-described embodiment, a descrip-
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tion was given of the weld 55a which is formed on the
joining nut 55 so as to protrude from the side of one end
and to which the lead wire 45 on the driving circuit housing
chamber 13b is joined by welding. However, as shown
in Figure 4, the lead wire 45 may be joined directly to the
side of one end of the joining nut 55 by welding without
the provision of the weld 55a in the joining nut 55.

Description of symbols

[0037]

13a: Partition wall 20: Compression section 30: Mo-
tor 33: Lead wire 40: Driving circuit section 45: Lead
wire 50: Sealed terminal 51: Terminal body 51b:
Male threaded portion 55: Joining nut

Claims

1. An electric compressor comprising:

a compression section (20) for compressing a
cooling medium;
a motor (30) for driving the compression section
(20);
a motor driving circuit (40) for driving the motor
(30); and
a sealed terminal (50) which is provided in a par-
tition wall (13a) for partitioning a space between
the motor (30) and the motor driving circuit (40)
and is intended for electrically connecting a lead
wire (33) on the motor (30) side and a lead wire
(45) on the motor driving circuit (40) side,
wherein the sealed terminal (50) has a terminal
body (51) which is made of a metal having elec-
trical conductivity and whose end is provided
with a male threaded portion (51b), and a joining
member (55) made of a metal having electrical
conductivity and which is different from the ma-
terial for the terminal body (51), the joining mem-
ber (55) being provided so as to be capable of
being screwed to the male threaded portion
(51b) of the terminal body (51).

2. The electric compressor according to claim 1, where-
in the terminal body (51) is made of a ferrous metal
and the joining member (55) is made of a cuprous
metal.

3. The electric compressor according to claim 1 or 2,
wherein the length along which the joining member
(55) fits over the male threaded portion (51b) of the
terminal body (51) is not less than 0.4 times the di-
ameter of the male threaded portion (51b).
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