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Description

Title of Invention: A COMPRESSOR FOR A VEHICLE
Technical Field

This document relates to a compressor for a vehicle. More particularly, this
document relates to a motor-driven compressor for a vehicle, which has a structure
allowing a connector of an electric motor to be easily fixed.

Background Art

In recent years, hybrid vehicles or electric vehicles using both fossil fuels and
electricity as drive sources are getting the spotlight due to low pollution/high-fuel ef-
ficiency policies against depletion of fossil fuels and environmental contaminations,
and various studies have been actively performed therefor.

Such a hybrid vehicle or electric vehicle obtains power for driving the vehicle
through an electric motor. Accordingly, recently, motor-driven compressors have been
extensively used instead of mechanical compressors in existing vehicle air con-
ditioning systems.

A motor-driven compressor includes an electric motor for converting electric energy
to mechanical energy, and an inverter for controlling rotation of the electric motor. Ac-
cordingly, the assembled structure and size of the electric motor greatly influence upon
the assembled structure of the entire compressor.

Such electric motors for a motor-driven compressor generally include a cylindrical
rotor and a stator on which coils are wound to surround the outer periphery of the
rotor, and their winding methods are classified into distributed winding and con-
centrated winding.

FIG. 1 is a view schematically showing a typical electric motor for a vehicle
compressor. As shown in FIG. 1, the electric motor includes a cylindrical stator 10 sur-
rounding the outer periphery of a rotor (not shown). The cylindrical shape of the stator
10 is axially hollowed such that the rotor is installed in the hollowed portion of the
stator 10.

Meanwhile, coils are wound on the stator, in which case a plurality of slots (not
shown) are formed on the inner periphery of the stator 10 in a direction parallel to the
axis of the stator 10.

Coils are wound through the slots, and in particular, the coils wound in parallel to the
axis of the stator 10 along the slots are exposed to the outside of the stator 10 at axial
opposite ends of the stator 10. Hereinafter, sections formed by the coils exposed at the
axial opposite ends of the stator 10 are called end turns 20.

The coils extending from one of the end turns 20 form a harness 20' to receive power
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of three phases (U, V, and W phases) for driving the electric motor from an inverter,
and three terminals and a connector 30 surrounding the terminals are provided at a tip
end of the harness 20'. The connector 30 is exposed through an opening formed at one
side of a compressor housing when the electric motor is received within the
compressor housing such that the terminals of the connector 30 are electrically
connected to the inverter installed outside the opening.

Disclosure of Invention
Technical Problem

However, the above-described technology has the following disadvantages.

Since the terminals through which power is input from the inverter and the connector
30 are provided at an end of the harness 20', the connector 30 still remains unfixed.
Accordingly, the connector 30 needs to be manually located at the opening of the
compressor housing when the electric motor is assembled within the compressor
housing.

In particular, since an opening of the compressor housing for receiving the electric
motor into the compressor housing and an opening of the compressor housing through
which the connector is exposed toward the inverter are formed on opposite sides in the
vehicle compressor where a compression section for compression of a refrigerant, the
electric motor, and the inverter are arranged in series, it is bothersome to manually
locate the connector at the opening of the compressor housing.

In addition, since the connector 30 remains unfixed even after assembled, its position
may be unstably changed by an external impact.

Furthermore, since the connector 30 is withdrawn from an end turn of the stator of
the electric motor in the harness structure, a space between the electric motor and the
inverter is inevitably necessary to connect the electric motor received within the
compressor housing and the inverter, considering the harness structure. Accordingly,

there is almost no room to improve the axial length of the motor-driven compressor.

Solution to Problem

In one implementation, a compressor is disclosed for a vehicle air conditioning. The
compressor includes an electric motor. The electric motor includes a rotor configured
to be rotated by an electromagnetic force generated while a current flows through a
coll, a stator having a cylindrical shape surrounding an outer periphery of the rotor and
having a plurality of winding slots formed on an inner peripheral surface thereof to
extend in parallel to a rotary shaft of the rotor, and coils being wound through the
winding slots. The compressor further includes a connector configured to fix a
plurality of terminals formed at a tip end of the coils wound on the stator and having a
body fixed to the stator.
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This summary is not intended to identify key features of essential features of the
claimed subject matter, nor is it intended to be used as said in determining the scope of

the claimed subject matter.

Brief Description of Drawings

FIG. 1 is a view schematically showing a conventional electric motor for a vehicle
compressor;

FIG. 2 is a perspective view schematically showing an outer appearance of an
electric motor for a vehicle compressor according to an implementation of the present
invention;

FIG. 3 is a sectional view showing the electric motor for a vehicle compressor
according to the implementation of the present invention;

FIG. 4 is a top view showing the electric motor for a vehicle compressor according to
the implementation of the present invention;

FIG. 5 is a perspective view showing the electric motor for a vehicle compressor and
a compressor housing according to the implementation of the present invention;

FIG. 6 is a sectional view showing a state where the electric motor for a vehicle
compressor according to the implementation of the present invention is mounted
within the compressor housing; and

FIG. 7 is a partially enlarged sectional view taken along line V-V of FIG. 6.
Mode for the Invention

Hereinafter, a compressor for a vehicle according to a preferred implementation of
the present invention will be described in detail with reference to the accompanying
drawings.

A motor-driven compressor for a vehicle generally includes a compression section in
which a refrigerant is compressed as a mechanical component reciprocates, an electric
motor configured to transmit mechanical energy to the compression section, and an
inverter configured to supply electric energy to the electric motor.

However, since the subject matter of the present invention lies in a structure of an
electric motor and the remaining parts of the compressor do not differ from those of a
general motor-driven compressor for a vehicle, an electric motor for a vehicle
compressor of the present invention will be mainly described hereinafter.

FIG. 2 is a perspective view schematically showing an outer appearance of an
electric motor for a vehicle compressor according to an implementation of the present
invention. FIG. 3 is a sectional view showing the electric motor for a vehicle
compressor according to the implementation of the present invention. FIG. 4 is a top

view showing the electric motor for a vehicle compressor according to the imple-
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mentation of the present invention. FIG. 5 is a perspective view showing the electric
motor for a vehicle compressor and a compressor housing according to the imple-
mentation of the present invention.

As shown in the drawings, the electric motor 100 for a vehicle compressor according
to the implementation of the present invention includes a substantially cylindrical
stator 10. As shown in FIG. 3, the stator 10 has a cylindrical portion which penetrates
therethrough.

A plurality of winding slots are formed on an inner peripheral surface of the stator 10
to extend in a penetration direction of the stator 10, and coils are wound through the
winding slots in an extension direction of the winding slots.

The bundle of wound coils is exposed to the outside at opposite ends of the stator 10
to form end turns 20. The end turns 20 are exposed by a predetermined length from the
stator 10 at the opposite ends of the stator 10.

One or more connector fixing slots 11 recessed by a predetermined depth from an
outer peripheral surface of the stator 10 are formed at one side of the outer peripheral
surface of the stator 10 to directly fix a body of a connector 30 which will be described
later to the stator 10. While two connector fixing slots 11 are shown in the drawings,
the number of connector fixing slots 11 may be suitably selected if necessary.

While the connector fixing slots 11 may be recessed along the entire length of the
stator 10 as shown in the drawings, it may be recessed only by a predetermined
distance from one end of the stator 10.

Moreover, as can be seen in the top view of FIG. 4, the connector fixing slots 11
have a shape whose width becomes larger as it goes toward the center of the stator 10
so that the connector 30 inserted into the connector fixing slots 11 cannot be
withdrawn from them.

Meanwhile, the electric motor 100 is provided with the connector 30. The connector
30 serves to surround and fix a plurality of terminals provided at a tip end of the coils
extending from the coil end turns 20.

The connector 30 includes a connector body 34 forming an overall outer appearance
of the connector 30, one or more fixing bosses 31 extending integrally with the
connector body 34, and a plurality of terminal holes 32 into which coil terminals are
fixed.

The connector body 34 may be formed of a material such as a thermoplastic resin,
and is substantially L-shaped as shown in FIG. 3 such that the terminal holes 32 are
formed at an upper portion thereof and the fixing bosses 31 are formed at a lower end
thereof.

That is, an end turn positioning portion 36 may be formed in the connector body 34

so that the connector 30 can be directly coupled to the stator 10 without interfering the
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end turn 20. Then, a height of the end turn positioning portion 36 is determined in
advance to correspond to a height of the end turn 20.

The fixing bosses 31 have a shape corresponding to the shape of the connector fixing
slots 11 formed at the outer peripheral surface of the stator 10 so as to be inserted into
the connector fixing slots 11 respectively.

Here, the fixing bosses 31 of the connector 30 are inserted into the connector fixing
slots 11 formed at the outer peripheral surface of the stator 10 so that the connector 30
can be supported in an axial direction of the stator 10.

Meanwhile, a rotor 40 is installed in the cylindrical interior of the stator 10. As
shown in FIG. 4, the rotor 40 is a cylindrical member installed in a cylindrical space of
the stator 10, and may include a plurality of permanent magnets to be rotated by an
electromagnetic force generated as a current flows through the coils wound on the
stator 10. A rotary shaft (not shown) is connected to the rotor 40 to transmit a rotary
force to the compression section provided within the compressor.

The above-described electric motor 100 is installed within the vehicle compressor,
and is received within the compressor housing 200 as shown in FIG. 5.

Although the compressor housing 200 includes two or more housing bodies 50, only
one of them is shown in the drawings. The housing bodies 50 are coupled to each other
so that the interior of the compressor can be sealed.

Meanwhile, one end of the housing body 50 is opened to install the electric motor
100 therein. Accordingly, the electric motor 100 is received into the interior of the
compressor housing 200 through the opened end of the housing body 50. Then, the
electric motor 100 is introduced into the housing body 50 from one end of the housing
body 50 to which the connector 30 is fixed.

A partition wall 51 is formed at a side opposite to the opened end of the housing
body 50. The partition wall 51 blocks a space in which the electric motor 100 is
received from the outside. An inverter for transmitting electric power to the electric
motor 100 is installed outside the partition wall 51.

Then, a pocket 60 is formed at one side of the partition wall 51 to form a path along
which electric power is supplied from the inverter to the electric motor 100. The
pocket 60 penetrates the partition wall 51 and is formed at a location corresponding to
a location where the body 34 having the terminal holes 32 is positioned when the
electric motor 100 is received in the housing body 50. The pocket 60 has an opening
61 in which the connector body 34 is positioned, and a boss 62 formed at a cir-
cumference of the opening 61 to protrude to the outside.

That is, if the electric motor 100 having the connector 30 is introduced into the
housing body 50, the connector body 34 is positioned in the opening 61 of the pocket

60 and the terminal holes 32 formed at an upper portion of the connector body 34 are
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exposed to the outside through the opening 61.

Connecting pins 81 formed in a terminal connector 80 coupled to the boss 62 of the
pocket 60 is inserted into the exposed terminal holes 32. A sealing portion 82 for
sealing the metallic terminal connecting pins 81 corresponding to the terminal holes 32
and the opening 82 is formed in the terminal connector 80, and the connecting pins 81
of the terminal connector 80 are inserted into the terminal holes 32 to be connected to
the coil terminals of the electric motor 100 and an opposite end thereof is connected to
the inverter so that electric power can be input to the electric motor 100 from the
inverter and the sealing portion 82 can seal the connector positioning portion.

Then, since one end of the connector 30 is fixed to the stator 10 to be axially
supported and an opposite end thereof is supported by the opening 61, the connector
can be fixed more stably in a structure the electric motor 100 and the inverter are
arranged in series as shown in the drawings.

As mentioned above, the axial length of the compressor can be improved with a
structure where the pocket 60 is formed on one side of the partition wall opposite to an
opened end of the housing body 50, which will be described in the following.

FIG. 6 is a sectional view showing a state where the electric motor for a vehicle
compressor according to the implementation of the present invention is mounted
within the compressor housing. FIG. 7 is a partially enlarged sectional view taken
along line V-V of FIG. 6.

As can be seen in FIG. 6, in the compressor of the present invention, the electric
motor 100 having the connector 30 is introduced into the housing body 50 and is po-
sitioned in the pocket 60. As can be seen in FIG. 7, when a protruding length of the
pocket 60 from the bottom surface of the housing body 50 is T, T corresponds to a
length obtained by subtracting a length E between the end turn of the stator and a
bottom end of the housing body 50 from a length T1 of the connector body 34.

Thus, an axial length of the compressor can be improved, for example, a spatial
margin for assembling the inverter on a side of the pocket is available in an assembled
structure where the conventional electric motor and the inverter are located on the
same axial line.

Although an implementation regarding the subject matter of the present invention has
been described for illustrative purposes, those skilled in the art will appreciate that
various modifications, additions and substitutions are possible, without departing from

the scope and spirit of the invention as disclosed in the accompanying claims.
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Claims

A compressor for a vehicle comprising:

an electric motor including:

a rotor configured to be rotated by an electromagnetic force generated
while a current is flowing through a coil;

a stator having a cylindrical shape surrounding an outer periphery of
the rotor and having a plurality of winding slots formed on an inner pe-
ripheral surface thereof to extend in parallel to a rotary shaft of the
rotor, coils being wound through the winding slots; and

a connector configured to fix a plurality of terminals formed at a tip end
of the coils wound on the stator and having a body fixed to the stator.
The compressor for a vehicle of claim 1, wherein at least one connector
fixing slot extending in a direction parallel to the rotary axis is formed
on an outer peripheral surface of the stator, and the connector has at
least one fixing boss formed integrally with the connector and
extending from the connector to be inserted into the connector fixing
slots.

The compressor for a vehicle of claim 1, further comprising:

a housing body configured to receive the connector,

wherein a pocket is formed at one side of a partition wall opposite to an
opened end of the housing body, and the pocket has an opening in
which the connector body is positioned and a boss formed at a cir-
cumference of the opening to protrude toward an outside.

The compressor for a vehicle of claim 2, further comprising:

a housing body configured to receive the connector,

wherein a pocket is formed at one side of a partition wall opposite to an
opened end of the housing body, and the pocket has an opening in
which the connector body is positioned and a boss formed at a cir-
cumference of the opening to protrude toward an outside.

The compressor for a vehicle of claim 3, further comprising:

a terminal connector coupled to the boss of the pocket,

wherein the terminal connector has a terminal connecting pin inserted
into a terminal hole and a sealing portion for sealing the opening.

The compressor for a vehicle of claim 4, further comprising:

a terminal connector coupled to the boss of the pocket,

wherein the terminal connector has a terminal connecting pin inserted

into a terminal hole and a sealing portion for sealing the opening.
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The compressor for a vehicle of claim 1, wherein a plurality of terminal
holes to which the terminals are fixed are formed in the connector.

The compressor for a vehicle of claim 3, wherein a length of the pocket
is obtained by subtracting a length between an end turn and a bottom
end of the housing body from a length of the connector body.

The compressor for a vehicle of claim 4, wherein a length of the pocket
is obtained by subtracting a length between an end turn and a bottom
end of the housing body from a length of the connector body.

The compressor for a vehicle of claim 2, wherein the connector fixing
slot extends along an entire length of the stator in a direction parallel to
the rotary axis of the stator.

The compressor for a vehicle of claim 1, further comprising:

a compression section provided at one end of the electric motor and
configured to compress a refrigerant using a rotary force of the rotor as
a driving force, and

an inverter provided at an opposite end of the electric motor and
configured to supply electric power to the electric motor through the
connector,

wherein the compression section, the electric motor, and the inverter
are sequentially arranged in series in an axial direction of the rotary
shaft.

The compressor for a vehicle of claim 2, wherein, when the fixing boss
is inserted into and fixed to the connector fixing slot, the connector
extends by a height higher than a height of an end turn formed by the
coils wound through the winding slots and exposed to the outside of the
stator from the stator.

The compressor for a vehicle of claim 12, wherein the connector has an
end turn positioning portion formed by withdrawing a portion of the

body to prevent interference of the end turn.
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