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(57) Abstract: The present invention relates to a hermetic
type compressor (1) comprising a main motor (2) composed
of a stator (3) and a rotor (4); a crankshaft (5) that transfers
the movement received from the rotor (4); a piston-rod
mechanism (6); a cylinder block (7) that bears the crankshaft
(5) and the piston-rod mechanism (6); a casing (8) wherein
the oil for lubrication of the movable components and the
bearings (Y) is placed; a vertical channel (9) that opens into
the crankshatt (5), and a oil suction apparatus (10) that is po-
sitioned in the channel (9).
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Description

[0001]

[0002]

[0003]

[0004]

[0005]

COMPRESSOR WITH A MOVABLE OIL SUCTION APPARATUS

The present invention relates to a compressor, the lubrication of which is
improved by means of an oil suction apparatus that is actuated by an
auxiliary motor, independently from the crankshaft.

In household appliances, preferably in cooling devices, the circulation of
the refrigerant fluid used for the refrigeration cycle is provided by a
compressor. In hermetic compressors used in cooling devices, the delivery
of the lubricating oil to the bearings formed by the movable surfaces is
provided by means of an oil suction apparatus. At the stopping time of the
compressor, the oil in the crankshaft and the bearings trickles towards the
lower casing with the effect of gravity. When the compressor operates
again, this situation results in mechanical losses and dry friction in the
bearings until the oil suction apparatus sucks the oil in the lower casing
again and delivers to the bearings. Furthermore, since sufficient oil cannot
be sucked by the oil suction apparatus at low compressor speeds, the
required lubrication cannot be provided in the movable components of the
compressor and the bearings. This situation adversely affects the
efficiency of the compressor, resulting in abrasion and the reduction in
expected product life span in movable components and the bearings due
to the generated friction

In the state of the art United States Patent Application No.
US2002170779, an oil suction apparatus is disclosed, that is rotated in the
reverse direction of the crankshaft by means of the gears. In this
embodiment known in the technique, the rotational speed of the oil suction
apparatus cannot be controlled independently from the rotational speed of
the crankshaft.

The aim of the present invention is the realization of a compressor,
wherein lubrication of the movable components and the bearings is
improved.

The compressor realized in order to attain the aim of the present invention,
explicated in the first claim and the respective claims thereof, comprises a

crankshaft that transfers the movement received from the main motor, a
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cylindrical oil suction apparatus that can rotate around its axis, that is
placed inside through the end of the crankshaft immersed into the oil in the
casing, the side surface of which is in helical geared shape. The
compressor furthermore comprises an auxiliary motor that enables the
crankshaft to be rotated in the reverse direction and that is connected to
the base of the casing, a first magnet that is connected to the auxiliary
motor shaft and a second magnet that is connected to the oil suction
apparatus and that enables the oil suction apparatus to be rotated without
any mechanical connection with the auxiliary motor, only by the magnetic
force exerted by the first magnet.

The auxiliary motor is fixed under the casing by means of a bracket, at the
same level with the crankshaft and the oil suction apparatus.

An extension extends from the lower end of the oil suction apparatus
towards the base of the casing and the oil suction apparatus is housed so
as to rotate around its axis by means of the extension attached to a ball
bearing seated over the springs on the base of the casing.

By means of the present invention, the amount of oil supplied for the
lubrication of the movable components is increased at low main motor
speeds before the main motor start-up. When the speed of the main motor
increases, the auxiliary motor can be deactivated and the power delivered
to the compressor can be decreased since compressor lubrication process
reaches a sufficient level. The auxiliary motor rotates the oil suction
apparatus without any mechanical connection therebetween, only by
means of the magnets. Since sufficient lubrication can be performed at the
initial start-up moment by operating the auxiliary motor before the
compressor operates, the time required for sucking the oil from the lower
casing and delivering the same to the bearings decreases and a sufficient
amount of oil can be delivered to the bearings during this time.

The model embodiments relating to the compressor realized in order to
attain the aim of the present invention are illustrated in the attached
figures, where:

Figure 1 - is the cross-sectional view of the compressor of the present

invention.
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Figure 2 - is the sideways view of the cylinder block, the main motor, the
oil suction apparatus, the first magnet and the ball bearing.

Figure 3 - is the exploded perspective view of the cylinder block, the
casing, the crankshaft, the oil suction apparatus, the auxiliary motor and
the first and the second magnets.

Figure 4 - is the front view of the cylinder block, the casing, the fixing
member, the auxiliary motor and the second magnet.

The elements illustrated in the figures are numbered as follows:
Compressor

Main motor

Stator

Rotor

Crankshaft

Piston - rod mechanism

Cylinder block

Casing

® N o g bk~ wDd -

©

Channel

10. Oil suction apparatus

11.  Auxiliary motor

12.  First magnet

13. Second magnet

14. Bracket

15. Extension

16. Ball bearing

17. Spring

Y: Bearing

M: Auxiliary motor shaft

The hermetic type compressor (1) comprises a main motor (2) composed
of a stator (3) and a rotor (4); a crankshaft (5) that transfers the movement
received from the rotor (4); a piston-rod mechanism (6); a cylinder block
(7) that bears the crankshaft (5) and the piston-rod mechanism (6); a
casing (8) wherein the oil for lubrication of the movable components like

the main motor (2), the crankshaft (5), the piston-rod mechanism (6) and
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the bearings (Y) is placed; a vertical channel (9) that opens from the lower
end of the crankshaft (5) that is immersed into the oil in the casing (8) into
the crankshaft (5) in the axial direction, and a cylindrical oil suction
apparatus (10), the outer periphery of which is in helically geared
structure, that is positioned in the channel (9) one inside the other and
concentrically with respect to the crankshaft (5), and that extends from the
lower end of the crankshaft (5) into the channel (9) .

The compressor (1) of the present invention comprises

- an auxiliary motor (11) that has an auxiliary motor shaft (M), that is
connected to casing and that enables the oil suction apparatus (10) to be
rotated independently from the crankshaft (5) and in the reverse direction
of the crankshaft (4),

- a first magnet (12) that is mounted to the auxiliary motor (11) and that is
rotated by the auxiliary motor shaft (M), and

- a second magnet (13) that is mounted to the oil suction apparatus (10)
and that enables the oil suction apparatus (10) to be rotated in a
synchronous manner with the auxiliary motor (11) with the magnetic effect
applied by the first magnet (12) (Figure 1).

The first magnet (12), that is activated by the auxiliary motor (11) actuated
before the start-up of the main motor (2) or in cases wherein the main
motor (2) is operated at low speeds and the need for the lubrication of the
movable components and the bearings (Y) increases during the operation
of the compressor (1), rotates the second magnet (13) disposed in the
same axis and within the magnetic field thereof, thus the oil suction
apparatus (10) is enabled to be rotated in the reverse direction of the
crankshaft (5) without any mechanical connection between the oil suction
apparatus (10) and the auxiliary motor (11).

In an embodiment of the present invention, the compressor (1) comprises
a bracket (14) that enables the auxiliary motor (11) to be fixed under the
casing (8), on the same axis (at the same level) with the crankshaft (5) and
the oil suction apparatus (10). Thus, in case the auxiliary motor (11)
malfunctions, the auxiliary motor (11) can be accessed and serviced only

by removing the bracket (14) without interfering with the compressor (1).
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In an embodiment of the present invention, the compressor (1) comprises
an extension (15) that extends from the lower end of the oil suction
apparatus (10) towards the base of the casing (8) and a ball bearing (16)
wherein the extension (15) is mounted, and that enables the oil suction
apparatus (10) to be pivotally housed on the casing (8) and in the channel
(9) of the crankshaft (5).

The compressor (1) furthermore comprises at least one spring (17) that is
attached between the ball bearing (16) and the casing (8), that enables the
ball bearing (16) to be connected to the casing (8) in a flexible manner and
that attenuates the vibrations acting on the ball bearing (16). The spring
(17) is disposed between the ball bearing (16) and the casing (8), fitted on
the oppositely located protrusions and/or recesses (not shown in the
figures) below the ball bearing (16) and on the upper surface of the base
of the casing (8). The spring (17) minimizes the effect of the compressor
(1) vibrations on the ball bearing (16) and hence on the oil suction
apparatus (10).

By means of the present invention, especially in inverter compressors (1)
that can operate at variable speeds, the amount oil supplied for lubrication
of the movable components and the bearings (Y) is increased at low
speeds of the main motor (2). When the speed of the main motor (2)
increases, the auxiliary motor (11) is deactivated and the power delivered
to the compressor (1) can be decreased since compressor lubrication
process reaches a sufficient level. Since sufficient lubrication can be
performed at the initial start-up moment by operating the auxiliary motor
(11) before the main motor (2) starts to operate, the time required for
sucking the oil from the lower casing (8) and delivering to the bearings (Y)
decreases and a sufficient amount of oil can be delivered to the bearings
(Y) during this time. The auxiliary motor (11) rotates the oil suction
apparatus (10) without any mechanical connection therebetween, only by
means of the first magnet (12) and the second magnet (13). In the
situation the main motor (2) of the compressor (1) changes to start-up
position from the stop position and at low cooling requirement in the

cooling device, the risk of operating without oil or insufficient lubrication is
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Claims

1.

A compressor (1) comprising a main motor (2) composed of a stator (3) and a
rotor (4); a crankshaft (5) that transfers the movement received from the rotor
(4); a piston-rod mechanism (6); a cylinder block (7) that bears the crankshaft
(5) and the piston-rod mechanism (6); a casing (8) wherein the oil for
lubrication of the movable components and the bearings (Y) is placed; a
vertical channel (9) that opens into the crankshaft (5) in the axial direction, and
a cylindrical oil suction apparatus (10), the outer periphery of which is in
helically geared structure, that is positioned in the channel (9) one inside the
other and concentrically with respect to the crankshaft (5), characterized in that
- an auxiliary motor (11) that has an auxiliary motor shaft (M), that is connected
to casing and that enables the oil suction apparatus (10) to be rotated
independently from the crankshaft (5) and in the reverse direction of the
crankshaft (4),

- a first magnet (12) that is mounted to the auxiliary motor (11) and that is
rotated by the auxiliary motor shaft (M), and

- a second magnet (13) that is mounted to the oil suction apparatus (10) and
that enables the oil suction apparatus (10) to be rotated in a synchronous
manner with the auxiliary motor (11) with the magnetic effect applied by the
first magnet (12).

A compressor (1) as in Claim 1, characterized in that a bracket (14) that
enables the auxiliary motor (11) to be fixed under the casing (8), at the same
level with the crankshaft (5) and the oil suction apparatus (10).

A compressor (1) as in Claim 1 or 2, characterized in that an extension (15)
that extends from the lower end of the oil suction apparatus (10) towards the
base of the casing (8) and a ball bearing (16) wherein the extension (15) is
mounted, and that enables the oil suction apparatus (10) to be pivotally housed
on the casing (8) and in the channel (9) of the crankshaft (5).

A compressor (1) as in Claim 3, characterized in that at least one spring (17)

that is mounted between the ball bearing (16) and the casing (8).
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Figure 3
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