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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a motor-driven
compressor that includes a compression unit, which com-
presses refrigerant, an electric motor, which drives the
compression unit, and a motor driving circuit, which
drives the electric motor.
[0002] Japanese Laid-Open Patent Publication No.
2007-263061 describes an example of a motor-driven
compressor. The motor-driven compressor includes a
motor driving circuit, which includes a planar circuit board
and various types of electric components. The electric
components, which are electrically connected to the cir-
cuit board, include a switching element and a plurality of
capacitors, for example. The capacitors are held by a
capacitor holder, which is coupled to a coupling member
(coupling base) forming a portion of the housing. EP-
1.450.044 discloses an electric compressor comprising
an electric motor that drives a compression mechanism.
EP-2.549.844 discloses a structure for fixing an electric
part for a motor-driven compressor.
[0003] When connecting the capacitors to the circuit
board, the capacitors are held by the capacitor holder,
which is coupled to the coupling base. Displacement of
the capacitor holder relative to the coupling member from
the predetermined position shifts each capacitor away
from the corresponding connection location on the circuit
board. This hinders the connection of the capacitors to
the circuit board.
[0004] It is an object of the present disclosure to pro-
vide a motor-driven compressor that facilitates the con-
nection of a capacitor to a circuit board.
[0005] To achieve the above object, one aspect of the
present invention is a motor-driven compressor accord-
ing to claim 1. Such a motor-driven compressor includes
a compression unit adapted to compress refrigerant, an
electric motor adapted to drive the compression unit, and
a housing that accommodates the compression unit and
the electric motor and includes a coupling member. A
motor driving circuit drives the electric motor. The motor
driving circuit includes a circuit board and a capacitor,
which is electrically connected to the circuit board. A ca-
pacitor holder holds the capacitor and is coupled to the
coupling member. One of the capacitor holder and the
coupling member includes a projection, and the other
one of the capacitor holder and the coupling member
includes an engagement portion that engages with the
projection. Engagement between the projection and the
engagement portion positions the capacitor holder rela-
tive to the coupling member.
[0006] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1A is a partial cross-sectional view showing a
motor-driven compressor of one embodiment;
Fig. 1B is an enlarged cross-sectional view showing
a motor driving circuit in the motor-driven compres-
sor of Fig. 1A;
Fig. 2 is an exploded perspective view showing a
coupling base and a capacitor holder holding film
capacitors;
Fig. 3 is an exploded cross-sectional view showing
the capacitor holder positioned relative to the cou-
pling base;
Fig. 4 is an exploded cross-sectional view showing
the cover and the coupling base prior to attachment
to the suction housing member;
Fig. 5 is an enlarged cross-sectional view showing
a motor driving circuit in another embodiment; and
Fig. 6 is an enlarged cross-sectional view showing
a motor driving circuit in a further embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Referring to Figs. 1A to 4, one embodiment will
now be described.
[0009] As shown in Fig. 1A, a motor-driven compressor
10 includes a housing H. The housing H includes a dis-
charge housing member 11, a suction housing member
12, and a cover 13, which are made of a metal, preferably
aluminum. The discharge housing member 11, the suc-
tion housing member 12, and the cover 13 are cylindrical,
and each includes a closed end. The suction housing
member 12 is coupled to the discharge housing member
11. The suction housing member 12 has a circumferential
wall including a suction port (not shown) connected to an
external refrigerant circuit (not shown). The discharge
housing member 11 includes a discharge port 14 con-
nected to the external refrigerant circuit. The suction
housing member 12 accommodates a compression unit
15 (indicated by the broken lines in Fig. 1A), which com-
presses refrigerant, and an electric motor 16, which
drives the compression unit 15. Although not shown in
the drawings, the compression unit 15 of the present em-
bodiment includes a fixed scroll, which is fixed in the suc-
tion housing member 12, and a movable scroll, which is
engaged with the fixed scroll.
[0010] A stator 17 is fixed to the inner surface of the
suction housing member 12. The stator 17 includes a
stator core 17a, which is fixed to the inner surface of the
suction housing member 12, and coils 17b, which are
wound around teeth (not shown) of the stator core 17a.
A rotatable rotation shaft 19 extends through the stator
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17 in the suction housing member 12. A rotor 18 is fixed
to the rotation shaft 19.
[0011] As shown in Fig. 1B, the suction housing mem-
ber 12 has an end wall 12a (right side as viewed in Fig.
1B) to which the cover 13 is coupled. A planar coupling
base 31 is arranged between the suction housing mem-
ber 12 and the cover 13. The coupling base 31 is made
of a metal, preferably aluminum. The coupling base 31,
which is coupled to the end wall 12a of the suction hous-
ing member 12, is thermally bonded to the suction hous-
ing member 12. The coupling base 31 functions as a
coupling member, which forms a portion of the housing H.
[0012] The cover 13 and the coupling base 31 define
an accommodation chamber 13a in the housing H. The
accommodation chamber 13a accommodates a motor
driving circuit 20 that drives the electric motor 16. In the
present embodiment, the compression unit 15, the elec-
tric motor 16, and the motor driving circuit 20 are arranged
in this order along the axis L of the rotation shaft 19 (in
the axial direction).
[0013] The electric motor 16 is supplied with power that
is controlled by the motor driving circuit 20. This rotates
the rotor 18 and the rotation shaft 19 at a controlled ro-
tation speed and drives the compression unit 15. The
driving of the compression unit 15 draws refrigerant from
the external refrigerant circuit into the suction housing
member 12 through the suction port, compresses the re-
frigerant in the suction housing member 12 with the com-
pression unit 15, and discharges the compressed refrig-
erant to the external refrigerant circuit through the dis-
charge port 14.
[0014] The motor driving circuit 20 includes a flat circuit
board 21 and various types of electric components, which
are electrically connected to the circuit board 21. The
circuit board 21 is arranged in the accommodation cham-
ber 13a such that the surface of the circuit board 21 on
which the electric components are arranged is perpen-
dicular to the axis of the rotation shaft 19. The electric
components include film capacitors 22, for example. The
motor driving circuit 20 includes a plurality of film capac-
itors 22. Each film capacitor 22 has a low, box-shaped
profile. Each film capacitor 22 includes leads 22a that
electrically connect the film capacitor 22 to the circuit
board 21.
[0015] A plastic capacitor holder 23 holds the film ca-
pacitors 22. The capacitor holder 23 includes a plurality
of holding holes 23h, each shaped to hold one of the film
capacitors 22. The capacitor holder 23, which holds the
film capacitors 22, is coupled to the side of the coupling
base 31 that is opposite to the end wall 12a of the suction
housing member 12.
[0016] A plurality of bosses 31f (only one is shown in
Fig. 1B) projects from the surface of the coupling base
31 that is opposite to the end wall 12a of the suction
housing member 12. Bolts B1 are inserted through the
cover 13 and fastened to the bosses 31f to couple the
coupling base 31 to the cover 13. This joins the cover
13, the coupling base 31, and the motor driving circuit 20

and forms a module. A bolt B2 fastens the cover 13, which
is joined with the coupling base 31 and the motor driving
circuit 20, to the suction housing member 12.
[0017] As shown in Fig. 2, the capacitor holder 23 in-
cludes a peripheral portion including a plurality of (two
are shown in Fig. 1 B) flanges 23f. Each flange 23f has
a surface facing the coupling base 31 and including a
positioning pin 41, which is also referred to as a projec-
tion. The positioning pin 41 is cylindrical and formed in-
tegrally with the corresponding flange 23f. The surface
of the coupling base 31 opposite to the end wall 12a of
the suction housing member 12 includes engagement
recesses 42. Each engagement recess 42 functions as
an engagement portion that engages with the corre-
sponding one of the positioning pins 41.
[0018] Each flange 23f includes an insertion hole 23a
into which a bolt B3 is inserted. In addition, the surface
of the coupling base 31 opposite to the end wall 12a of
the suction housing member 12 includes threaded holes
31 h. The bolt B3 is inserted into the insertion hole 23a
and engaged with a corresponding one of the threaded
holes 31 h. This fastens the capacitor holder 23 to the
coupling base 31. Further, each flange 23f includes a
planar reinforcement 23b projecting from the surface of
the flange 23f that is opposite to the coupling base 31.
The reinforcement 23b is located between the corre-
sponding positioning pin 41 and the corresponding inser-
tion hole 23a.
[0019] The operation of the present embodiment will
now be described.
[0020] As shown in Fig. 3, the engagement of the po-
sitioning pins 41 and the engagement recesses 42 posi-
tions the capacitor holder 23 relative to the coupling base
31. This restricts displacement of the capacitor holder 23
relative to the coupling base 31. Then, the capacitor hold-
er 23, of which displacement is restricted, is fastened to
the coupling base 31 with the bolts B3. When fastening
the capacitor holder 23 to the coupling base 31, each
reinforcement 23b, which reinforces the corresponding
flange 23f, limits deformation of the flange 23f caused by
the fastening force of the bolt B3.
[0021] In addition, when connecting the film capacitors
22, which are held in the holding holes 23h of the capac-
itor holder 23, to the circuit board 21, the leads 22a of
the film capacitors 22 are not displaced from the corre-
sponding connection locations of the circuit board 21.
This facilitates connection of the film capacitors 22 to the
circuit board 21.
[0022] As shown in Fig. 4, the cover 13, the coupling
base 31, and the motor driving circuit 20 (capacitor holder
23) form a module. Thus, the coupling base 31 and the
motor driving circuit 20 can be removed from the suction
housing member 12 just by removing the cover 13 from
the suction housing member 12. This facilitates mainte-
nance of the motor driving circuit 20.
[0023] The advantages of the present embodiment will
now be described.
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(1) The surface of the capacitor holder 23 that faces
the coupling base 31 includes the positioning pins
41. The surface of the coupling base 31 that is op-
posite to the end wall 12a of the suction housing
member 12 includes the engagement recesses 42
that engage with the positioning pins 41. The en-
gagement between the positioning pins 41 and the
engagement recesses 42 positions the capacitor
holder 23 relative to the coupling base 31, thereby
limiting displacement of the capacitor holder 23 rel-
ative to the coupling base 31. This limits displace-
ment of the film capacitors 22 from the connection
locations of the circuit board 21 when connecting the
circuit board 21 to the film capacitors 22 that are held
by the capacitor holder 23, and facilitates the con-
nection of the film capacitors 22 to the circuit board
21.
(2) The present embodiment includes the positioning
pins 41 and the engagement recesses 42. Thus,
compared to a structure including only one position-
ing pin 41 and one engagement recess 42, the ca-
pacitor holder 23 is positioned more accurately rel-
ative to the coupling base 31.
(3) The peripheral portion of the capacitor holder 23
includes the flanges 23f, each including a positioning
pin 41 and an insertion hole 23a. The bolts B3 fasten
the capacitor holder 23 to the coupling base 31 and
ensure that the film capacitors 22, which are rela-
tively heavy electric components, are fixed. This im-
proves vibration resistance. In addition, each flange
23f includes the positioning pin 41 and the insertion
hole 23a. This simplifies the structure of the capacitor
holder 23 compared to a structure in which the po-
sitioning pin 41 and the insertion hole 23a are formed
in separate flanges.
(4) Each flange 23f includes the reinforcement 23b
between the positioning pin 41 and the insertion hole
23a. The reinforcement 23b reinforces the flange
23f. Thus, when coupling the capacitor holder 23 to
the coupling base 31, the reinforcement 23b limits
deformation of the flange 23f caused by the fastening
force of the bolt B3.
(5) The cover 13 and the coupling base 31 define
the accommodation chamber 13a of the motor driv-
ing circuit 20 in the housing H. This allows the cover
13, the coupling base 31, and the motor driving circuit
20 to form a module. Thus, the coupling base 31 and
the motor driving circuit 20 can be removed from the
suction housing member 12 just by removing the
cover 13 from the suction housing member 12. This
facilitates maintenance of the motor driving circuit
20.

[0024] It should be apparent to those skilled in the art
that the present invention may be embodied in many oth-
er specific forms without departing from the spirit or scope
of the invention. Particularly, it should be understood that
the present invention may be embodied in the following

forms.
[0025] As shown in Fig. 5, the surface of the coupling
base 31 that is opposite to the end wall 12a of the suction
housing member 12 may include a plurality of positioning
pins 41a, which function as projections. In addition, the
surface of the capacitor holder 23 that faces the coupling
base 31 may include engagement recesses 42A, which
function as engagement portions that engage with the
respective positioning pins 41A.
[0026] As shown in Fig. 6, the coupling base 31 may
be omitted, and the capacitor holder 23 may be directly
coupled to the end wall 12a of the suction housing mem-
ber 12. In this case, the end wall 12a of the suction hous-
ing member 12 functions as a coupling member to which
the capacitor holder 23 is coupled. Further, the end wall
12a of the suction housing member 12 includes engage-
ment recesses 42B that function as engagement portions
engaged with the positioning pins 41.
[0027] The surface of the coupling base 31 that is op-
posite to the end wall 12a of the suction housing member
12 may include a wall functioning as a projection that
engages with the peripheral wall of the capacitor holder
23. In this case, the peripheral wall of the capacitor holder
23 functions as an engagement portion that engages with
the wall.
[0028] In the present embodiment, there is no limitation
to the number of the positioning pins 41 and the number
of the engagement recesses 42. For example, there may
be only one positioning pin 41 and one engagement re-
cess 42. In this case, the positioning pin 41 is shaped as
a rectangular or triangular prism.
[0029] The positioning pins 41 do not have to be formed
integrally with the flanges 23f of the capacitor holder 23.
The positioning pins 41 may be discrete from the capac-
itor holder 23.
[0030] The positioning pin 41 and the insertion hole
23a do not have to be arranged in the same flange 23f
and may be arranged in separate flanges.
[0031] Each flange 23f does not have to include the
reinforcement 23b.
[0032] The number of the film capacitors 22 is not lim-
ited.
[0033] The capacitors may include an electrolytic ca-
pacitor, for example.
[0034] The motor driving circuit 20 may be located ra-
dially outward from the rotation shaft 19.
[0035] The compression unit 15 may be of a piston
type or a vane type.

Claims

1. A motor-driven compressor (10) comprising:

a compression unit (15) adapted to compress
refrigerant;
an electric motor (16) adapted to drive the com-
pression unit (15);
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a housing (H) that accommodates the compres-
sion unit (15) and the electric motor (16) and
includes a coupling member (31, 12a);
a motor driving circuit (20) adapted to drive the
electric motor (16), wherein the motor driving
circuit (20) includes a circuit board (21) and a
capacitor (22), which is electrically connected to
the circuit board (21); and
a capacitor holder (23) that holds the capacitor
(22) and is coupled to the coupling member (31,
12a), wherein
one of the capacitor holder (23) and the coupling
member (31, 12a) includes a projection (41,
41A), and the other one of the capacitor holder
(23) and the coupling member (31, 12a) includes
an engagement portion (42, 42A, 42B) that en-
gages with the projection (41, 41A), and
engagement between the projection (41, 41A)
and the engagement portion (42, 42A, 42B) po-
sitions the capacitor holder (23) relative to the
coupling member (31, 12a),
the motor-driven compressor (10) being char-
acterized by further comprising a bolt (B3) that
couples the capacitor holder (23) to the coupling
member (31, 12a), wherein
the capacitor holder (23) includes a peripheral
portion including a flange (23f),
the flange (23f) includes an insertion hole (23a),
which receives the bolt (B3), and one of the pro-
jection (41, 41A) and the engagement portion
(42, 42A, 42B), wherein
the flange (23f) includes a reinforcement (23b)
located between the insertion hole (23a) and
one of the projection (41, 41A) and the engage-
ment portion (42, 42A, 42B).

2. The motor-driven compressor (10) according to
claim 1, wherein
the projection (41, 41A) is one of a plurality of pro-
jections (41, 41A), and
the engagement portion (42, 42A, 42B) is one of a
plurality of engagement portions (42, 42A, 42B).

3. The motor-driven compressor (10) according to any
one of claims 1 to 2, wherein
the housing (H) further includes a cover (13),
the cover (13) and the coupling member (31, 12a)
define an accommodation chamber (13a) in the
housing (H), and
the accommodation chamber (13a) accommodates
the motor driving circuit (20).

4. The motor-driven compressor (10) according to any
one of claims 1 to 3, wherein the capacitor (22) in-
cludes a film capacitor (22).

5. The motor-driven compressor (10) according to any
one of claims 1 to 4, further comprising a rotation

shaft (19) accommodated in the housing (H) and ro-
tated integrally with a rotor (18) of the electric motor
(16), wherein the compression unit (15), the electric
motor (16), and the motor driving circuit (20) are ar-
ranged in this order along an axis of the rotation shaft
(19).

Patentansprüche

1. Motorbetriebener Verdichter (10) mit:

einer Verdichtereinheit (15), die angepasst ist,
Kühlmittel zu verdichten;
einem Elektromotor (16), der angepasst ist, die
Verdichtereinheit (15) anzutreiben;
einem Gehäuse (H), das die Verdichtereinheit
(15) und den Elektromotor (16) aufnimmt und
ein Kopplungselement (31, 12a) aufweist;
einem Motortreiberschaltkreis (20), der ange-
passt ist, den Elektromotor (16) anzutreiben,
wobei der Motortreiberschaltkreis (20) eine Lei-
terplatte (21) und einen Kondensator (22) auf-
weist, der elektrisch mit der Leiterplatte (21) ver-
bunden ist; und
einer Kondensatorhalterung (23), die den Kon-
densator (22) hält und mit dem Kopplungsele-
ment (31, 12a) verbunden ist, wobei
die Kondensatorhalterung (23) oder das Kopp-
lungselement (31, 12a) einen Vorsprung (41,
41A) aufweist, und das jeweils andere der Kon-
densatorhalterung (23) und des Kopplungsele-
ments (31, 12a) einen Eingriffsabschnitt (42,
42A, 42B) aufweist, der mit dem Vorsprung (41,
41A) in Eingriff ist, und
ein Eingriff zwischen dem Vorsprung (41, 41A)
und dem Eingriffsabschnitt (42, 42A, 42B) die
Kondensatorhalterung (23) relativ zu dem Kopp-
lungselement (31, 12a) positioniert,
wobei der motorbetriebene Verdichter (10) da-
durch gekennzeichnet ist, dass er ferner ei-
nen Bolzen (B3) aufweist, der die Kondensator-
halterung (23) mit dem Kopplungselement (31,
12a) koppelt, wobei
die Kondensatorhalterung (23) einen Umfangs-
abschnitt einschließlich eines Flansches (23f)
aufweist,
der Flansch (23f) ein Einführloch (23a) aufweist,
das den Bolzen (B3) aufnimmt, und den Vor-
sprung (41, 41A) oder den Eingriffsabschnitt
(42, 42A, 42B) aufnimmt, wobei
der Flansch (23f) eine Verstärkung (23b) auf-
weist, die zwischen dem Einführloch (23a) und
dem Vorsprung (41, 41A) oder dem Eingriffsab-
schnitt (42, 42A, 42B) angeordnet ist.

2. Motorbetriebener Verdichter (10) nach Anspruch 1,
bei dem
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der Vorsprung (41, 41A) einer einer Vielzahl von Vor-
sprüngen (41, 41A) ist, und
der Eingriffsabschnitt (42, 42A, 42B) einer einer Viel-
zahl von Eingriffsabschnitten (42, 42A, 42B) ist.

3. Motorbetriebener Verdichter (10) nach einem der
Ansprüche 1 bis 2, bei dem
das Gehäuse (H) ferner eine Abdeckung (13) auf-
weist, wobei die Abdeckung (13) und das Kopp-
lungselement (31, 12a) eine Aufnahmekammer
(13a) in dem Gehäuse (H) definieren, und
die Aufnahmekammer (13a) den Motortreiberschalt-
kreis (20) aufnimmt.

4. Motorbetriebener Verdichter (10) nach einem der
Ansprüche 1 bis 3, bei dem der Kondensator (22)
einen Folienkondensator (22) aufweist.

5. Motorbetriebener Verdichter (10) nach einem der
Ansprüche 1 bis 4, ferner mit einer Welle (19), die in
dem Gehäuse (H) aufgenommen ist und integral mit
einem Rotor (18) des Elektromotors (16) drehbar ist,
wobei die Verdichtereinheit (15), der Elektromotor
(16) und der Motortreiberschaltkreis (20) in dieser
Reihenfolge entlang einer Achse der Welle (19) an-
geordnet sind.

Revendications

1. Compresseur (10) entraîné par un moteur
comprenant :

une unité de compression (15) adaptée pour
comprimer un réfrigérant ;
un moteur électrique (16) adapté pour entraîner
l’unité de compression (15) ;
un boîtier (H) qui reçoit l’unité de compression
(15) et le moteur électrique (16) et comprend un
élément de couplage (31, 12a) ;
un circuit d’entraînement de moteur (20) adapté
pour entraîner le moteur électrique (16), dans
lequel le circuit d’entraînement de moteur (20)
comprend une carte de circuits imprimés (21) et
un condensateur (22), qui est électriquement
connecté à la carte de circuits imprimés (21) ; et
un support de condensateur (23) qui supporte
le condensateur (22) et est couplé à l’élément
de couplage (31, 12a), dans lequel :

l’un ou l’autre du support de condensateur
(23) et de l’élément de couplage (31, 12a)
comprend une saillie (41, 41A), et l’autre du
support de condensateur (23) et de l’élé-
ment de couplage (31, 12a) comprend une
partie d’engagement (42, 42A, 42B) qui
s’engage sur la saillie (41, 41A), et

l’engagement entre la saillie (41, 41A) et la partie
d’engagement (42, 42A, 42B) positionne le sup-
port de condensateur (23) par rapport à l’élé-
ment de couplage (31, 12a),
le compresseur (10) entraîné par un moteur
étant caractérisé en ce qu’il comprend en outre
un boulon (B3) qui couple le support de conden-
sateur (23) à l’élément de couplage (31, 12a),
dans lequel :

le support de condensateur (23) comprend
une partie périphérique comprenant une
bride (23f),
la bride (23f) comprend un trou d’insertion
(23a), qui reçoit le boulon (B3), et l’un ou
l’autre de la saillie (41, 41A) et de la partie
d’engagement (42, 42A, 42B), dans lequel :

la bride (23f) comprend un renforce-
ment (23b) situé entre le trou d’insertion
(23a) et l’un ou l’autre de la saillie (41,
41A) et de la partie d’engagement (42,
42A, 42B).

2. Compresseur (10) entraîné par un moteur selon la
revendication 1, dans lequel :

la saillie (41, 41A) est l’une d’une pluralité de
saillies (41, 41A) et
la partie d’engagement (42, 42A, 42B) est l’une
d’une pluralité de parties d’engagement (42,
42A, 42B).

3. Compresseur (10) entraîné par un moteur selon
l’une quelconque des revendications 1 à 2, dans
lequel :

le boîtier (H) comprend en outre un couvercle
(13),
le couvercle (13) et l’élément de couplage (31,
12a) définissent une chambre réceptrice (13a)
dans le boîtier (H), et
la chambre réceptrice (13a) abrite le circuit d’en-
traînement de moteur (20).

4. Compresseur (10) entraîné par un moteur selon
l’une quelconque des revendications 1 à 3, dans le-
quel le condensateur (22) comprend un condensa-
teur à film (22).

5. Compresseur (10) entraîné par un moteur selon l’une
quelconque des revendications 1 à 4, comprenant
en outre un arbre de rotation (19) logé dans le boîtier
(H) et tournant d’un seul tenant avec un rotor (18) du
moteur électrique (16), dans lequel l’unité de com-
pression (15), le moteur électrique (16) et le circuit
d’entraînement de moteur (20) sont agencés dans
cet ordre le long d’un axe de l’arbre de rotation (19).
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